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PREFACE. 


PRELIMINARY REMARKS. 


The Magnetic Observatory at the Girard College was erected in 1838, 
through the liberality of the Building Committee of the Councils® of the 
city of Philadelphia, and was intended to afford a suitable place for using the 
magnetic instruments purchased under the direction of the Trustees of the 
College. 

In ‘his year, a system of magnetic and meteorological observations was 
commenced, in pursuance of the recommendation of the British Association 
for the advancement of science, and a great union formed, which finally em- 
braced more than thirty observatories, in the four quarters of the globe, car- 
rying on simultaneous observations upon the same plan and with similar in- 
struments. 7 vf 

It was desirable that the Observatory at the Girard College should take 
part in this movement, and liberal and enlightened individuals were soon 
found to provide the funds necessary for executing the required observations,t 
which were accordingly commenced in May, 1840. Subsequently, in 1841, 
the American Philosophical Society of Philadelphia became responsible for 
this continuance, and either directly, or through the contributions of their 
members, supported the establishment until December, 1842. After a short 
suspension of the regular observations, they were resumed in May, 1843, for 
the use of the Topographical Bureau of the War Department, by order of the 
Hon. James M. Porter, Secretary of War, and through the recommendation of 
Col. J. J. Abert, of the. Topograghical Engineers. The results were reported 
to the Topographical Bureau from this time until the closing of the Observa- 
tory in June, 1845. 

In the spring of 1845, the observations of nearly five years had accumula- 
ted and remained unpublished. A call was made by the Senate of the United 
Statest for a report, and directions given for their publication, to include alse 
the records up to the close of the observatory year. 

The observations were made under my immediate direction until my re- 
moval from Philadelphia, in December, 1843, when Professor John F. Frazer, 
of the University of Pennsylvania, took this charge, its general superinten- 
dence merely remaining with me. It is perhaps due to both Professor Frazer 
and to myself to say, that these duties were gratuitously performed. 





*The Committee to whom this act of liberality is due, consisted of James Hutchinson, Chaire 
man, Messrs. Wiegand, Elliot, Tiers, Roach, Anderson, Lindsay, and Winebrenner. 

tThe names of thege gentlemen who at first bore nearly all, and afterwards a considerable part 
of the expenses of the Observatory, are Nicholas Biddle, Richard Price, Thomas Biddle, Dr. Chap- 
man, Dr. R. M. Patterson, John K. Kane, Dr. George B. Wood, B. W. Richards, Dr. C. D. Meiga, 
and J. F. Frazer. 

{On motion of Senator Jabez W. Huntington, of Connecticut. As this is peesing, throug Yom 
press, (November, 1847,) this able Senator and excellent friend of ecience has been woddtendy tt 
rested Fs his career of usefulness by death ; a loss to the councils of his country, on ineperels \t 
to his friends, 
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As during the progress of the observations, I was engaged in laborious du- 
ties, requiring the absolute devotion of a very great portion of my time, I 
trust that mahy omissions and irregular performances of duty in directing the 
observations thus accounted for, will be excused. I must further plead the 
pressure of absorbing engagements and necessary absence from the place of 

ublication, in excuse for errors which may occur in the course of the fol- 

wing publication of the records of observation. Upon the task of compari- 
son of and deduction from the observations, I have not presumed, under pre- 
sent circumstances, even to enter; but have been obliged to be siutisfied with 
superintending the reduction of the results, and directing such general com- 
parisons as can be made under general instructions. 

The final computations have been made by my young friend, Mr. Joseph 
S. Ruth, (now of the Coast Survey,) who personally took a part in the ob- 
servations, and in whose faithfulness and intelligence I have great confidence. 
Whoever has endeavored to insure accuracy in numerous computations like 
these; knows how difficult Mr. Ruth’s task has been, and will give him credit 
for the zeal and perseverance with which the work has been executed, rather 
than criticise accidental errors which may remain in it. A list of all such 
errata as have been found in the course of comparisons, and a general review 
of the work, has been given by Mr. Rath, at the close of this preface. The 
eurves printed with the observations have also all been prepared by Mr. Ruth. 


First ASSISTANTS, AND TIME EMPLOYED. 


1. Prof. J. F. Frazer 

2. Prof. R. 8. McCulloh 

3. Prof. W. Chauvenet . . October 14, 1840, to December 18, 1840. 
4. Solon W. Hall . . . . December 18, 1840, to April 7, 1843. 

5. Howard S. Correy. . . April 7, 1843, 10 June 16, 1844. 

6. Wm. H. Rihl . . . . June 16, 1844, to October 2, 1844. 

7. J.B. Reynolds . . . . October 2, 1844, to June 30, 1845. 


Sus-ASSISTANTS, AND TIME EMPLOYED. 


William Uhler . . . . . May, 1840, to September 9, 1840. 
‘Hall Grandgent. . . . . May, 1840, to October 17, 1840. 
Archibald McLean. . . . July 6, 1840, to October 7, 1840. 
Hugh Mason’. . . . . October 17, 1840, to May 24, 1841. 
Rufus Chadwick . . . . December 19, 1840, to May 2, 1843. 
Samuel McCutcheon . . . December 16, 1840, to December 31, 1842, 
Joseph S. Ruth. . . . . September 17, 1841, to April 19, 1843. 
James Kirkpatrick . . . . October 5, 1841, to September 3, 1842, 
George Davidson . . . . December 29, 1842, to June 20, 1845. 


_:/The following Sub-Assistants were employed from time to time: 


C. Cramp, J. Ricketts, 
A. Laidlaw, C. Schlater, 
W. Stephens, W. Caldwell, 
G. Correy, J. Hewston, 
E. 8. Hall, J. Sutton, 


A. Magillton, J. Lynd, 
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W. Hunter, G. Chadwick, 

J.S. Hedges, L. Houpt, . 

R. M.'Martin, = ° C. Bowman, 

J. 8. Lawson, T. Souder, 

G. Gideon, F’. McCrellish, 
ABSTRACTS. 


The abstracts were made out at the Observatory by 


Prof. W. Chauvenet . . . May, 1840, to June, 1841. 
Joseph S. Ruth. . . . . April, 1843, to March, 1844. 
George Davidson . . . . March, 1844, to June, 1845. 


DESCRIPTION OF THE OBSERVATORY. 


‘Fhe position of the Magnetic Observatory was in 39° 58’ 17" north lati- 
tude, and 75° 10’ 44" longitude west of Greenwich. 
_ It was a wooden building, resting upon a granite foundation. The soil, 
a reddish gravel, was excavated to the depth of about four feet, for the foun- 
dations. Iron was carefully excluded from every part of the building; the 
nails used were of copper, the locks, hinges, é&c., were of brass. The Ob- 
servatory was built by James 0. Sawyer, master carpenter at the Girard Col- 
lege, who labored (o make every part of it suitable to the purposes for which 
it was intended. Inthe setting up and adjusting the instruments, Mr. Saw- 
yer’s skill in manipulation rendered me important assistance. The arrange- 
ment of the rooms will be seen by reference to the drawing. ‘lhe ‘large 
room, containing the magnetic instruments, was thirty nine feet and two 
inches in length, and nineteen feet four inches in width. The computing 
room, containing the anemometer, wasfourteen feet and two inches in length, 
and nine feet and ten inches in width. The small room adjoining this, which 
was used by the observers as a sleeping apartment, was of the same length 
as the latter, and was four feet in width. The partitions and walls of the 
building were one foot in thickness. The floor was one foot and a half above 
the ground, and the ceiling about thirteen feet above the floor. The trussed 
roof was capped by a trap-door, extending nearly half of the length of 
the building, which being opened, secured the means of adjusting the transit 
instrument on the meridian. The longer sides of the building were in the 
direction of the magnetic meridian of 1839. The doors and windows of the 
Observatory were double, to prevent currents of air from affecting the instru- 
ments. As another security against currents of air in the Observatory, it was 
the intention, at first, to have no fire except in the computing room, where 
the flue from the grate passed through a massive pier of masonry, prevent- 
Ing any radiation of heat to the observing room. The great differences of 
temperature which this caused, and the complaints by the observers of their 
hardships, thus occasioned, induced me to believe that the currents of air 
that ‘would be prcduced by a fire, would be the less evil. Accordingly, 
In November, 1841, a stove of soapstone was placed in the observing room, 
the pipe and other acceseories being of copper. The pipe passed, ata dis- 
tance of about six feet, above the declinometer, and to the south of it, through 
the partition, into the flue before spoken of. Anthracite coal was burned. 
Experiments were made to ‘discover if currenta of at Wete occmoned WE 
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this fire, but none were detected. ‘This enubled the observers to preserve, in 
winter, the temperature more nearly constant. 

The Observatory was designed for the two magnetometers invenied by 
Professor Gauss. The changes in the places of the instruments, occasioned 
by the introduction of the Lloyd vertical force, is described under the head 
of “ Placing of the Iustruments,” in another part of this Preface. 


MAGNETICAL INSTRUMENTS. 


The Declinometer was of Gauss’ pattern, and made by Meyerstein of 
Gottingen. The bar was two feet seven-eighths of an inch long, one inch 
and a half broad, three-eighths ef an inch thick, and weighed ten pounds. 
The suspension thread was composed of parallel fibres of raw silk, without 
twist. The thread laid in the groves of a screw working horizentally into 
a nut attached to the ceiling, so that when, by the lengthening of the fibres, 
it was necessary to wind up a portion of the thread, the same vertical position 
would be preserved. ‘To note the changes of declination a small telescope 
was employed, whose motion i a vertical plane allowed reference to be 
made, from time to time, to amark upon the ceiling. The scale was of white 
card paper, having the divisions (one millimetre each) lithographed upon it. 
The divisions admitted readily of being divided by the eye into tenths. The 
value of one division wae was found to be 27.3, whilst in the College build- 
ing, (previous to July 20th, 1840,) to 20.7. For a full description of the 
declinometer see Taylor’s Scientific Memoirs, vol. If. part I, page 30. Its 
piace in the Observatory is marked d in the drawing, that of the telescope 

. The coefficient of torsion was found to be so small that no account was 
taken of it in the reductions. It amounted to 17.1 divisions of the scale 
for 180°. : 

The Bifilar or Horizontal Force Magnetometer was of Gauss’ pattern, and 
made by Meyerstein of Gottingen. The bar was three feet five-eighths of 
an inch long, one inch and seven-eighths broad, one half of an inch thick, 
and weighed twenty-five pounds. ‘I"he suspension wires slightly inclined 
to each other, but as the force of torsion was calculated by Professor Lloyd’s 
formula, this is immaterial. This instrument is fully described in Taylor’s 
Scientific Memoirs, vol. II., part I., pp. 252 e¢ seg. ‘The value of one divi- 
sion of the scale, in parts of the total horizontal force, was found to be, in 
May, 1840, .000.035 ; in June, 1841, .000.038 ; the mean, .000.036.5, has 
been used as its value throughout the series of observations. Its place in 
the Observatory is inarked A in the drawing, that of its telescope H. — 

The Lloyd Balance, or Vertical Force Magnetometer which was used until 
January, 1841, is fully described in the “ Account of the Magnetical Obser- 
vatory of Dublin, &c.,” by Professor Lloyd. It was twelve inches in length, 
having at its ends cross wires set in copper rings. Its centre of gravity was 
supported by a knife edge, and equilibrium was produced by means of fine 
screws working in nuts on thearmsof the needle. The value of one division 
of the scale, in parts of the total vertical force, was found to be .000.016.5, both 
in the College building and Observatory. The relative intensities of the three 
magnetometer bars was, for the horizontal force, the declinometer and: the ver- 
tical force respectively, 57.40, 20.12, and 1, as determined April 17th, 1840. 
As the introduction of the reflecting vertical force magnetometer changed the 
arrangement of the instruments, the position of this is not marked on the 
drawing. 
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Reflecting Vertical Force Magnetometer.—T he Lloyd vertical force instru- 
ment was replaced in January, 1841, by a reflecting one upon the same princi- 
ple, made at my suggestion by Joseph Saxton, Esq. ‘The magnetic bar, of a 
trapezoidal form, and cut off at the ends by two planes making a considerable 
angle, was supported by a knife edge passing through the axes of figure, and 
carrying & mirror turning with considerable friction on a cylindrical axis, at 
right angles to the plane of the bar. The bar was two feet one inch long, 
two inches wide in the middle, one and a half where it was cut off by the 
planes, and a quarter of an inch thick. It wasof steel, hardened as perfectly as 
Mr. Saxton could effect. The knife edge rested upon agate planes, supported 
by brass Columns attached to the heavy wooden base of the instrument. The 
base was supported by four levelling screws, and the case protecting the in- 
strument from currents of air was lined with copper, to serve as a damper. 
‘Che top of the box was a piece of plate glass, through which a thermometer, 
{by Francis,) reading with a vernier, could be seen. ‘The bar could be made 


to rest upon, y’s instead of upon the agate planes. The means of changing - 


its equilibrium were also provided by a ball moving upon a fine screw. The 
mirror projected beyond the side of the box, and was observed by a telescope, 
as inthe case of the declinometer and bifilar, the scale being, however, ver- 
tical, and the mark for adjustment of the observing telescope being at- the 
side, and on one of the elements of the cone described by the telescope when 
moved laterally 

The introduction of this instrument (in January, 1841) required a new 
comparison of the relative intensities of the bars. ‘The forcé of the bifilar, 
declinometer, and vertical force bars was in the proportion ‘of 7.73, 2.60, and 
1. A new-computation was made with these numbers by the formula before 
referred to, the direction of the line in which the centres of the three instru- 
ments were to be placed, determined, and the line laid off. The bifilar re- 
tained its place, the declinometer and its scale and telescope being moved to 
suit the new direction. A marble shelf was inserted behind the clock case 
(Mr. Lukens carefully examined the clock to exclude iron or steel from it, 
before placing it in the Observatory) for the reflecting vertical force instru- 
ment. As before, the equilibrium of the declinometer proved to be most 
satisfactory. 


Having carefully determined the value of the scale of the Lloyd vertical force 


magnetometer, I considered that the value of the new scale could best be ascer- 
‘tained by comparison with the former. ‘The result of this, continued at inter- 
vals, was, that two divisions of the new scale were equivalent to one of the old, 
or that a change of one division corresponded to a change of vertical force of 
000.033 of the total vertical foree. This was after the instrument had been 
finally adjusted. For some time after being put up, the bar lost small por- 
tions of force, and the adjusting ball and screw were used to keep it about 
the middle of the scale. ‘This instrament was very convenient indeed, espe- 
cially for use by the observers whom I employed, who except a few had little 
_Or no experience in observing, and to whom the use of the Lloyd, where 
each observation approaches in cliaracter to an experiment, (simple it is true,)- 

resented great difficulties. The removal of the person of the observer and of 
ights from the vicinity of the instrument, was a most important advantage. 
The great disadvantage of this instrument was the very considerable effect 
of temperature upon it, and after a few trials to determine this effect by the 


inducing methods, I resorted to a plan eleewhere descrioed io this \oixodns- 
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tion. The coincidence of the results is better than I had expected, and the 
mean coefiicient for temperature, though large, is well determined. The pro- 
bable accidental error of the mean of 49 results, is only .25 of a division. 
The Dip Circle was made by Robinson, of ].ondon, in 1836. The cirele 
- Was six inches indiameter. The needles used are Nos. 1 and 2, and the 
poles reversed in each set of observations. The ends of the needles are 
marked A and B. It was observed upon a marble pier, about twenty feet 
to the southeast of the Observatory. 


’ SUBSIDIARY INSTRUMENTS. 


‘The y’s ofthe Transit Instrument rested upon marble piers, which were 
supported by a marble block four feet long and two feet wide. The floor 
was framed around the block, leaving a space of (wo inches, to prevent any 
jarring from affecting the instrument. The tube was of plaster. The in- 
strument was made by Lukens, of Philadelphia. A*mark for adjusting it 
was fixed upon the solid granite wall of the Penitentiary, at the distance of 
about one quarter of a mile. The position of this instrument in the Obser- 
vatory is marked 7 on the drawing. 

The Astronomical Clock was attached to a marble block two feet eight 
inches long, at the top six inches wide, at the bottom one foot and six inches. 
The floor was framed around this as around the transit block. Both blocks 
rested upon foundations, which extended to the distance of four feet below 
the ground. The pendulum of the clock was of brass, and made compen- 
gating, by carrying with it a cistern of mercury. The position of the clock 
is marked B. The. clock was used directly to indicate the times of observing 
the declinometer. ‘I'wo chronometers gave the time of observing the hori- 
zontal and vertical force magnetometers. These chronometers were compared 
every day with the clock. 

The Telescopes of the three magnetometers were also set upon marble 

‘ blocks dis¢onnected with the floor. 


METEOROLOGICAL INSTRUMENTS. 


These consisted at first of a barometer, a dry and wet bulb thermometer, 
4 Daniell’s hygrometer, one of Naussure’s for conaparison, and a self regis- 
tering anemometer, and rain-guage by Osler, of Birmingham. To these 
were afterwards added temporarily, a barometer, by F. R. Hassler, and two 
radiation thermometers by Fisher, of Philadelphia. During the course of the 
observations a new dew point instrument of my own invention, wae substitu- 

_ ted for the-Daniell’s hygrometer. 
The Barometer wasa cistern barometer, made by Fortin, No. 8. 'Thetube 
was about a quarter of an inch in diameter. The brass scale was divided 
¢ into millimetres, and read by the vernier to five hundredths of a millimetre. 
It was compared with the standard barometer at Brussels, and found to stand 
L47 of a millimetre higher. It was compared also with the standard 
barometer at the Paris Obseivatory, and found to be 0.487 of a millimetre 
higher. The cistern was 112.3 feet above mean tide at the Schuylkill Water 
orks. The corrections for capillarity and temperature were taken from the 
report of the Committee of Physics of the Royal Society of London. Its 
place in the Observatory is marked F on the drawing. | 
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In January, 1842, a barometer, of the construction of F. R. Hassler, 
late superintendent of the U. S. Coast Survey, was placed by the side « 
of the Observatory barometer, their cisterns being nearly on the same 
level. The tube of this barometer was nine-sixteenths of an inch in di- 
ameter, and the scale was attached to a steel rod. The observations will 
be found in the records, the final results for comparison of the two barome- 
ters are given in the means of the meteorological observations at the close of the 
records. It was removed in September of the same year. ° 

Hygrometers.—-Vhe hygrometers originally provided for the Observatory, 
were a Daniell’s hygronieter, made by Greiner, of Berlin, a wet bulb, and for 
comparison, a dry bulb thermometer, (Auguste’s psychrometer,) beautifully 
divided on porcelain to half degrees, by the same maker. and two hair hygro- 
meters by Fortin. ‘The difficult experiment required by Daniell’s hygrometer 
rendered nugatory my attempts to procure regular observations with it, much 
less reliable ones; no one could use it but the senior assistant, and he was 
only present during the day, and found its use very difficult. In a dry and 
cold climate like ours, this instrument cannot be used to any advantage. Of 
the hair hygrometers, I can say little, not having discussed the observations, 
but the change of the hairs was obvious to even careless inspection, the point 
of eaturation affording frequent opportunities for observation, and showing. 
great changes in the register of the index. The scale of Saussure’s hygro- 
meter, when first put up, marked less than 909 in air containing the maxi- 
mum of vapor at about 70° Fahrenheit. The wet bulb hygrometer is very 
convenient during the summer, and when a current of air is blowing over it, 
so as to produce the character of equilibrium whici the the theory of Apjohn 
supposes. When the temperature is below 32° Fahrenheit, the instrument 
becomes difficult of use, if the film of ice is too thin, the temperature indica- 
ted by the ice bulb is too hich, and so if it is too thick, and the just mean is 
seized only with great care and practice. The observations of the hygro- 
meter were at first the least satisfactory of all in the meteorological list. 
In April, 1843, I substituted a hygrometer of my own invention, an equili- 
brium lygrometer. At the time the first of the hygroimeters was made, I 
supposed that [ had been the first to apply this principle, but have since found 
that Professor Belli, of Milan, in his Fisica, vol. I1, page 522, had described: 
an instrument of the same kind. The particular construction of the instru- 
ment, found after trial of several forms of it to be most convenient, differs suf- 
ficiently from Professor Belli’s to entitle me, I think, to whatever credit thay 
be due for it; and the first idea shown by a model still existing, would relieve 
me from the supposition of having borrowed even the principle. Until an 
extraet from Professor Belli’s work was given in the Annales de Chimie, I 
was not aware of the existence of his instrument, though I had procured a 
copy of his Fisica for the library of the Girard College. The form of the 
hygrometer referred to, is one of those deseribed in the Proceedings of the 
American Philosophical Society, vol. 11, pages 249, 250, consisting of a 
small reservoir for water, to be artificially cooled by ice or salts, for ice and 
for pounded ice and salt, according to the temperature of the point of depo- 
sition. A small trough enters the box, and projects from the exterior Aors- 
zontally. The best form and material for this were found to be afforded by 
a tube of brass. This was closed at the two ends, and had a slit extending 
along the upper part of it, whilst it projected from the box wide enaugh a. 
adniit the free motion of the stem of a small thermometer, the bully ah wionica 
was jnserted through an opening at the further end of the tube {rom hs Hos 
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the thermometer itself hanging by a hook to 4 small wire projecting from the 
upper part of the reservoir and parallel to the hygrometer tube. The inte- 
rior of the tube was coated with varnish, to prevent the action of mercury 
placed in it, and serving to make a conducting contact between the bulb of 
the thermometer and the metal of the tube. This tube was kept bright by 
rouge. ‘To iriake an olservation it was only necessary to fill the reservoir 
with a cooling mixture capable of reducing the ternperature of the bar at 
some Cross section exterior to the reservoir, to the temperagure of deposition. 
At this section the envelope of moisture terminated, and here was usually a 
well defined line, opposite to which the bulb of the thermometer was brought 
to indicate the temperature. ‘The bulb being very small, it was not thoucht 
necessary to apply a correction for the difference between the mean tempera- 
ture of the bulb and the temperature at the middle point, though, theoreti- 
cally, there is a small difference. To obtain a sufficiently low temperature, 
and to allow equilibrium to ensue, was the chief precaution to he taken, a 
rule as to time of filling the reservoir and a visit to it before observing, to see 
that the temperature altained was low enough, being directions ei sily attend- 
edto. It required but little tact in the observers, and after a very short trial, 
all succeeded in making these observations. ‘There results the most ex- 
tended journal of deposition dew points at regular hourly intervals, which, as 
far as | am aware, has ever been nade. ‘These are reduced and compared 
with the resulis by the wet bulb hygrometer, (psychrometer,) computed by 
Professor Apjohn’s formule. Care was taken to exclude this hygrometer from 
the action of the wind, as far as practicable, for otherwise the deposite of 
_ Vapor is removed as fast as formed from the parts really at the temperature 
of the dew point. 

The special account of the.reduction of the observations with the hygro- 
meters, and the tables formed, will be reserved for a subsequent part of this 
introduction. 

The hygrometers were placed in a small projection from the large north 
window of the Observatory, enclosed by three sides of a hexagonal prism, 
marked 7' in the drawing, made of inclined parallel strips of thin pine, 
painted white, excluding the sun, but not the air. An exterior screen, made 
i a similar manner, served further to protect the thermometer from direct 
and reflected heat. ‘The bulbs of the thermometers were about four feet 
above the ground. The scales of the psychrometer were enclosed in exterior 
glass tubes. On the east side of this screen was placed a box marked C, to 
contain the ice used with the new dew point instrument. When the sun or 
high winds did not interfere, the observation with it was made in the angle 
formed by the sides of the vestibule and Observatory, otherwise, inside the - 
vestibule, on the stand marked C ; of course the outer door was kept open. 

Radiation.—In June, 1841, (by request of Professor James P. Espy,) two 
thermometers, made by Fisher, were registered, one was coveréd with a flock 
of cotton and exposed to the sky at night, the other had a bulb of black glass, 
aiid was exposed to the sun. ‘The observations are found in the_records in 
the columns headed “ Radiation.” ‘The observations were discontinued after 
December, 1842. 

The Anemometer and Rain Guage, by Osler, of Birmingham, registered 
the direction and force of the wind and the quantity of rain. ‘This instru- 
ment has been fully described by the maker. ‘The rain guage was on the 

‘he Observatory, twenty-four fect one inch above the level of the 
“the barometer, and thirty feet above the ground. On the 29th of 
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October, 1840, a series of experimenis-was commenced upon the springs, for 
the register of the force of. wind. In May, 1841, slightly curved bars, or 
nearly flat springs, placed under the table, or registering part of the instru- 
ment, were substituted for the spiral springs of the original instrument. The 
original springs admitted of at least three gradations, and were situated be- 
hind the plate which received the impulse of the wind. In the new eprings 
one only is brought into play in slight breezes, the other measured the force 
of stronger winds. ‘I'he sensibility of the instrument was thus much in- 
creased in light breezes, or below five pounds to the square foot, while it 
served equally well to register those of a stronger character. The avoiding 
the great friction of the original instrument, the expusure of the spring to 
the weather and to great variation of temperature, were other advantages. 
Besides, the springs being in the computing room, they could be examined 
more readily, and changes made with more facility. The removal of con- 
siderable weight from nearthe top of the vane, and greater compactness, were 
further advantages, The new springs were of hammered bruss. On May 
11th, 1841, the scale of the motion of the pencil, registering the force of 
wind, was satisfactorily determined. The means of the observations pre- 
vious to the commencement of the experiments, have been inserted in the ta- 
bles of the means of the meteorological observatious for 1840, but cannot 
be depended upon. From July, 1841, the observations are more reliable. 
Even then the force of light winds was imperfect. 

Snow Guage.—In November, 184], Mr. Solon W. Ifall, then first assistant 
in the Observatory, caused the rain guage to register the fall of snow, by en- 
closing it in a case, supplied with steam of low tension by a pipe from a 
small boiler placed on the Observatory stove. ‘The snow which struck upon 
the guage thus moderately warined, remained upon it, and melting, ran into 
the reservoir for the register of rain. The register of snow was, however, 
defective. The hourly fall could not generally be ascertained, and some- 
times the snow was not even melted. . 


PLACING OF THE INSTRUMENTS. 


The Observatory was designed for the two instruments invented by Pro- 
fessor Gauss, and arranged accordingly. These instruments, the declinome- 
ter and bifilar, were to be placed according to the problem developed by 
Gauss, (Tayloi’s Scientific Memoirs, vol. II, part I, pages 270-1-2,) and the 
observing telescopes were to be placed upon two piers at the north end of the 
building, the cross hairs of the transit instrument at the south end serving as 
a collimator mark for the declinometer telescope, and the declinometer bar 
being nearly in the axis of the building, north and south. ‘Thus the abso- 
lute variation could be easily observed, and there was rvom on each side of 
the bar for the experiments of deflection... Just after the piers were erected, 
I received a description from Professor Lloyd, of his vertical force mag- 
petometer, and did not hesitate, forthe sake of observing changes in the 
three magnetic elements, to alter the arrangements of the Observatory, and 
to adapt it, as far as practicable, to the introduction of his vertical force in- 
strument, in conjunction with the bifilar or horizontal force magnetometer, 
and the declinometer of Gauss. The relative intensities of the three bars 
were accordingly determined by experiments of deflection, with the sub- 
Sidiary apparatus in the College building. The deflected bat wea ev Gane 
declinometer bar, the distances were carefully mensuted, end were soso 
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such, that no permanent change of magnetism could take place. The rela 
tive intensities of the three bars were, for the bifilar bar 57.40, declinomete 
bar, 20.12, the vertical force bar, 1. ‘These experimente were made on the 
17th of April, 1840. The positions of the three tmsirnments were de. 
terinined by the problem given by Professor Lloyd, in the Transactions of the 
Royal Irish Academy, vol. XIX, part Il,in which the declinometer is placed 
in equilibrium by the other two instruments. I was obliged, however, by the 
form of the Observatory, to take the root of the equation corresponding to 
the less stable equilibrium. Having by computations determined the relative 
distances of the bars, and the angle made by the line Joining their cen- 
tres with the maguetic meridian, the line was drawn and the distances were 
carefully laid off from a standard scale, and the supports arranged according- 
ly. The approximate distance between the bifilar and declinometer bars was 
given by the form and dimensions of the Ouservatory, and also the position 
of the bifilar; it being desirable that a mark for the observing telescope of 
the latter should be found on the north side of the western projection of the 
building, and that the declinometer should not interfere with the entrance to 
the computing room, where the anemometer was placed. ‘I'he vertical force 
Instrument was placed upon a wooden stand. 


ADJUSTMENTS. 


Declination Magnetometer.—The three instruments being in position, 
the declinometer was carefully and repeatedly observed. Then the horizon- 
tal and vertical force bars were removed, and the declinometer found to re-: 
main in equilibrium, within the limits of change of the declinayen during 
the observations, which were frequently repeated. During the course of the 
experiments forcetermining the value of the scale of the bifilar, and those for 
trying the equilibrium of the declinometer, I perceived that after the removal 
of the bar of the bifilar, and its restoration to its place, the instrument did 
not read upon the same division of the scale. I tried various experiments 
to determine the cause and to obtain the control of this, but could not suc- 
ceed in either object. 

On first commencing the observations, it wag plain that routine observations 
could be secured, for being simple in their character, it is easy to train up ob- 
servers. For the work requiring the presence of the head of an Observatory, I 
could not provide. An intelligent assistant had enough to do to keep regularity 
among the young observers, to examine their work, to observe at hours when 
the services of others could not be had, to see that the reductions were made, 
the books in order, the time correct, and many other misecllaneous duties of 
an onerous and engrossing kind. ‘Then too, I had not means to keep even 
one such an assistant permanently. The changes were frequent as the list 
given in another part of this introduction shows. My own duties in the city, 
rendered frequent or long visits, except at night, impracticable. I had sup- 
posed when the Observatory was erected, that I should be a resident on the 
premises, but not only this did not occur, but my official connection with the 
Girard College did not continue, and I assumed other and engrossing duties. 
The change of position of the instruments, which threw the declinometer 
from the middle of the breadth of the building to the western side, and close 
to the wall, rendered deflection experiments difficult, ifnot impossible ; the line 
perpendicular to the direction of the bar on the westem side, passing into a 
massive stone pier containing a flue from the grate (of copper) in the comput- 
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ing room. All these circumstances taken together@induced me to confine 
the observations professedly to differential results, and to concentrate the 
whole attention of the observers upon thein, leaving the instruments as far as 
practicable undisturbed by the removal of bars. 

Bifilar Maynetometer.—The great length of the wires of this instrument 
gave very considerable sensibility to i!, a single division on the scale expressed 
only 0.000 036.5 of the total force, with a convenient distance between the 
wires, as determined by the lower screw to which they were attached, and 
with the requisite strength to bear the heavy twenty-five pound bar. At first 
the mistake was made of obtaining too weak a wire, one which being uni- 
formly strong, would have born this weight, but which gave way at weak 
points. In experimenting upon the different methods of adjusting, I found 
that given by Professor Lloyd, in his ‘Account of the Magnetical Observa-, 
tory of Dublin, &c.” the best adapted to the circumstances under which I was 
working, althonvh I also used the more elaborate method of Gauss with toler- 
‘ably satisfactory results. Having no subsidiary bifilar magnetometer, and the 
vibrations of the eubsidtary declinometer, at the College building, proving 
an altogether insufficient check upon this much more delicate instrument, 
the most 1apid method of adjustinent was the best. ‘The measure eof 
force is obtained by the angle through which the suspension must be twisted 
to place the bar at right angles to the magnetic meridian, (Z in the 
notation adopted.) This value was found, in May, 1840, to be 71° 43’. 
The wires attached to the rafters of the trussed roof of the building 
it was feared, on firat setting up the instrument, would, in high winds, 
transmit a.vibratory motion in a vertical direction, interfering with the dis- 
tinctness of, reading. This, however, never occurred, even in the highest 
winds, to the extent supposed, and in general was imperceptible. ‘The effect 
of the small vertical force bars upon the bifilar was quite insensible, and that 
of the declinometer affected the value of the scale very slightly. ‘These were 
determined by experiment in June, 1840, when the total effect of the other 
instruments was determined to be to change the value ofthe scale division in 
the proportion of 1 to .995.622. After the bifilar was set up, a motion com- 
menced in the direction of decrease of force, and was progressive, thouzh 
not steadily so; at last an extra scale was required on occasions of auroral 
disturbances, and finally the ordinary readings were upon this extra scale. [ 
availed myself of the opportunity afforded by the change of the vertical force 
instrument, in January, 1841, to examine the magnetisin of the bar, and found 
a sensible decrease, its force amounting to .Y6OL of iis force in May, 1840. 
These experiinents were made by deflectiogs of the subsidiary declinometer, 
the only means in my power. ‘The change of force shown upon the scale 
from June, 1840, to January, 1841, using the monthly means, was .0165, by 
these experiments, .0399. <A further experiment of the loss of force was 
made in June, 1841, when the instrument was accidently disturbed by one 
of the observers. The loss of force then found by determining the value 
of Z, was .0314 of its force in January, 1S41. The change of force shown 
upon the scale from January to June, 1841, using the means of the month, 
was .0026. The decrease of horizontal force, from July, 1840, to June, 
1841, as deduced fiom observations of the dip, was .0050, considering the 
vertical force to have remained constant. 

‘To ascertain the law of change of force of the different instruments, vibre- 
tions were made without the dampers, at stated times. “They \ed, how- 
ever, to no satisfactory result, as may be seen by conaulting he whic io. We 
observations, p. 821. The value found for each division of the eae.) 
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terms of the horizontal force, in June, 1841, was .000.038, or scarcely altered 
from its former value. The mean value is .000.036.5. The bar now movei 
very slowly in the same direction, indicating a loss of force, requiring exper 
ments not in my power to make, to determine positively whether this is all 
due to the decrease of force of the magnetic bar. I prefer, for the present a 
least, to consider the appropriate uses of the results us being differential. Ii 
time should serve hereafter to return to the discussion, I might perhaps be 
able to clear up this doubt. As to the cause of this loss of force, experiment 
at different times indicated that it was rather from changes of temperature 
than from oxidation. Full data are in the records to determine whether sue- 
cessive increases of temperature do or do not permanently affect the force of 
the magnet, and whether after the temperature has once reached a certain 
point, any increase to a lower point continues to discharge a part of the mag- 
netism or not. 1 cannot now, however, enter into this discussion. The cor- 
rections for temperature were obtained by more elaborate, and probably more 
unexceptionable methods than those which I have yet seen recorded in other 
observations, notwithstanding which I was engaged in experiments to sub 
stitute compensating bars according to Dr. Lamont’s suggestions, when 
obliged, from entering another career, to leave theze interesting purauits, 
Vertical Force Magnetometer.—The adjustment of the Lloyd balance 
magnetometer, was made so as to give a sensibility which would not carry it 
off the scale during strong auroral disturbances, of which one occurred just 
after it was sect up, and which in ordinary conditions of the force, brought 
the bar about the middle of the scale. The ordinary adjustments of the point 
of support and cross hairs used in reading, by equality in length of arms 
and the like, were duly attended to, as laid down by Professor Lloyd in his 
very clear instructions for the use of the instrument. The value of the scale 
in terms of the vertical force was determined, according to his suggestion, by 
comparing the oscillations of the needle suspended so as to vibrate horizon- 
tally, and vibrating without its dampers in the vertical plane of the meri- 
dian, and was verified by changing the position of the centre of gra- 
vity, so as to bring it in the axis of suspension, and vibrating in two planes 
at right angles. ‘This instrument exhibited, instead of a decrease of force,a 
slight increase from June, 1840, to January, 1841, asshown by a diminished 
time of vibration when on its agate supports, a proof that the knife edge had 
undergone noinjury. The value of each division of the scale (the K of the 
magnetic instuctions of Professor Ltoyd) was .000.033. I have said nothing 
here, or in speaking of the bifilar, of the determinations of the angular value 
of the scale, which of course wag carefully attended to by the different modes 
applicable to the two instruments. The same horizontal plane contains the 
magnetic axes of the three instruments. The great proximity of this instru- 
ment to the declinometer, which was required in order to produce equilibrium 
with the bifilar bar, rendered it liable to a change, which, as soon as.observed, 
and the cause ascertained, was carefully watched. This was produced by 
the slipping of the fibres of the declinometer suspension, which caused the 
elongation of the thread, and thus placed the axis of the declinometer bar in 
a plane lower than that of the vertical force bar. The correction for tempe- 
ature of this bar was very small, and the mean value of the coefficient was 
determined in the usual way, by vibrating in a horizontal plane at different 
temperatures. From this cause, if from no other, I would prefer much the 
use of small bars; it may be possible so to temper large masses of steel as 
to make the coefficient of temperature small, but in those which I have hed 
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occasion to use, this has not been effected. Strongly impressed with the ne- 
cessity for using large instruments to indicate with sufficient minuteness the 
magnetic chatiges, after having seen the large instruments of Gauss, at Got- 
tingen, I had, after trial, completely changed my views, and was about sub- 
stituting a set of portable instruments, (actually conatructed,) Yor the | 
ones in the Girard College Observatory, when compelled to leave the Ob&et- 
vatory (o its ordinary routine. This change of views resulted in part froma 
the large corrections for temperature, in part from finding that, when the 
Lloyd vertical force observations were reduced, they indicated more certain 
results, notwithstanding the difficulties and uncertainties found by my younger 
observers, in their rough measures, but most of all, from seeing that, in extra- 
ordinary disturbances, many of the changes were so rapid as to escape detec- 
tion by the large bars, froin the comparatively long time required for a single 
vibration. 

The details of all these observations for adjustments and placing of the 
instruments, are fully recorded in the note books of the Observatory, but even 
if I could find time to present them, it might be considered unnecessary so 
to do; as itis, such matters of detail must be omitted. ‘The methods used 
are so fully laid down in the papers referred to, and in the instructions fosthe 
observations prepared under the direction of the British Association for the 
Advancement of Science, that even an unpractised experimenter could not 
be at a loss for any one step in the arrangement of the instruments. 


ON THE CORRECTION FOR TEMPERATURE OF THE HORI- 
ZONTAL FORCE INSTRUMENT. ’ 


The first observations for the correction for temperature of the horizontal 
force bar were made on the 16th of July, 1840, the bar having been mounted 
in the Observatory. A common pine’ box, copper fastened, was substituted 
for the box usually enclosing the needle; this,was covered with the usual 
top of glass, in a frame of wood. A aecond box enclosed the first, leaving a. 
spuce of about six inches, in which pounded ice was placed. 

The position of the horizontal force magnetometer was noted at the ordi- 
nary temperature, corresponding oscillations of a bar suspended horizontally 
in a different building being made to furnish elements for the change of the 
horizontal magnetic force during the experiments. When the mean position 
of the magnetbmeter bar, and the corresponding time of oscillation of the 
bar of comparison, were supposed to be ascertained, ice was placed in the 
cavity between the boxes before described, the luyers being covered with salt,. 
to hasten the melting. ‘Ihe position of the instrument was noted on the 
usual scale, and the height of the thermometer enclosed in the box with the: 
magnetometer bar, the bulb being as near the centre and as close to the bar 
as was cafe. 

When the temperature had remained at the lowest point for a cogsiderable: 
time, the ice was removed, and the bar was allowed to resume the tempera- 
ture of the room. 

Comparative otservations were made by the oscillations of the suspended 
bar before referred (o, during the course of the experiments. ‘The bar was one 
of the Gauss’, mounted for a declination magnetometer, with its mirror and 
case, but the quieting rectangles of which were removed. With all the ad- 
vantage of minute accuracy in noting the oscillations, \he conection Yona i+ 
forded was absol utely valueless from its comparatively rude {AKcaions, dies 
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which was abundantly proved in other repeated attempts to employ it, sot 
merous that accident cannot be charged with the conclusion. , 
Tracing a curve to represent the observations of the horizontal force mi 
netometer, its ordinates decrease regularly with the decrease of temperatu 
il a certaifi point where the curve rises, though the temperature, as eho’ 
the thermometer, continues to fall. The apparent changes of the horiz 
tal magnetic force, as shown by vibrations, giving no effective correcth 
it is of course safest to use the observations at the extremes of temperau 
or rather at the highest temperature, and at that where the curve begins 
rise, the temperature still falling ; these observations were as follows : 


First observation, 833.3, readings of scale of declinometer, 83.5° Fahr., ter 


Second ‘“ 845.3 80.0 
Mean 839.3 S1L.7 
Last observation 
before change 712.7 38. 
Difference . . 126.6 0n scale. 43.7° Fahr. 


giving a correction of 2.9 divisions of the scale for one degree of Fahrenh 


If the observation next before the change in the direction of the curve 
taken, the result will be as follows : 


Mean of first and second ob- 
servations, as before . . . 839.3, scale of magnetometer, at 81 7° Fe 
Observations next before 


change of curve 720.7 39.4 


— eee oe 


Difference . . . . . 118.6, division of scale . . . 42.3 Fal 
‘making the correction for one degree of Fahrenheit 2.8 divisions of the se 


Assuming the temperature to decrease regularly with the times, or the ct 
to be a straight line, which it is nearly until towards the minimum, the s 
‘correction would appear to be 3.1 divisions of the scale. ‘The mean of tl 
three determinations for this instrument is 2.93 divisions for ,1° Fahrentl 
The time of the experiment was 2h. 44m. The time taken to reattain 
temperature of the Observatory was go considerable as to induce the re 
tion of the results without special examination. 

I had intended to try the method of deflection next, but the very st 
amount of change in deflection resulting from experiments made, when 
of the magnitude of this one are placed at the requisite distance to sex 
their not being permanently affected by each other, turned me aside from 
method afier trying it upon the large vertical force bar, and I again reso 
‘to a method similar to the one first stated, except that the apparatus was he; 
above the ordinary temperature by spirit lamps in the space before occu) 
by the ice. 

For comparison of the horizontal force, I used one of Weber’s port: 
declinometcers, substituting for the suspension fibre, a silver wire, so as to f 
@ unifilar force magnetometer. I was disappointed in its action, however, 

ition changing permanently ; and after many trials to obviate the irre 
arity, was obliged for the time being, to give up this idea, and to resort a 
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to comparisons by vibrations. The result of this experiment was even more un- 
satisfactory than. that of the others, the whole occupied five hours and a half, 
the attempted corrections by vibrating a declinometer bar had no significance, 
and the differences between the first observations and those about the highest 
- temperature, and of those about the highest temperature and the last obser-: 
"vations were gery considerable. The mean correction deduced, was three 
divisions for 1° Fahrenheit. The differences of the extremes of temperature 
was 54°.3, and the highest temperature, nearly 100°, was maintained for 
about one-hour. "Though the bar did not at once resume its usual position 
in the scale, indicating some loss of magnetism, this did not appear to be thé 
case from the observations of the following day. These observations were 
made on the 22d of February, 1841, or seven months after the former ones. 
At the beginning of 1842, a continuous series of observations was made, by 
allowing the Observatory to attain the winter temperature on one day of the 
week, and obtaining thus by comparison with the preceding and succeeding 
days, when the room was artifically warmed, the correction The declinometer 
bar was vibrated in a building, the temperature of which remained nearly 
constant, but as before no useful result was obtained. The comparison of. 
obseivations on twelve days gave the following results : 





DIFFERENCE. 
Temperature. Scale. 
January 15,16,17, . . . . 24.5 31.3 
22,23,24, . 4. . » 29.2 68.4° 
Februaryl9, 20,21, . . . 22.3 19. 
26, 27,28, . . . . 75. 10.5 
Sum. . . 83.5 129.2 


or 1.55 divisions of the scale for 1° Fahrenheit. 


The unsatisfactory nature of these results determined me first, to bestow 
all the time I could personally spare to obtaining an efficient set of subsidiary 
instruments ; and second, when they were obiained, tq have daily observa~ 
tions made by comparison with the Observatory instruments. 

This was finally accomplished about the close of 1842, when there were. 
mounted in one of the College buildings, a small declinometer, a small bifi- 
lar, and an inclinometer on Prof. Lloyd’s plan. The bifilar wasa bar about 
nine inches leng, suspended by, fine silver wires, and was observed by reflec- 
tion. This being in effective condition, it would seem that there was noth- 
ing wanting to determine the correction for temperature, but patient observa- 
tion. A set of comparative observations, six in the set, were made each 
day, in the morning and afternoon. ‘The comparison of them proves most 
conclusively that, if they be admitted as of any value, there is an unascer- 
tained influence in regard to temperature, not embraced by cur ordinary con- 
siderations in reference.to the matter. ‘Ihe results are too fluctuating and 
discrepant to be explained by errors of observation, or by inequality of tem- 
perature of the needle and thermometer. I have discussed the observations 
of two years, 1843 and 1844, first in reference toobtaining the relative values 
of the scales of the two instruments, and second to the correction for tempera- 
ture. ‘To obtain the relative value of the scales of the instruments, observa- 
tjons were compared, in which the difference of temperature was smal, 80 8 
to admit of the application of an approximate correction, he Wcrences of 
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intensity considerable, and which were taken within a few days of each otk 
so that the gradual change of intensity in the magnets should not affect 

resulfs. ‘The results will be found in the annexed table, which gives t 
dates of the observations, the number in the course of the month which w: 
found suitable’ for the comparison, the sum of the divisions of each, of | 
scales compared, and the ratio of the two scales. Very anomulous obser 
tions were rejected. There is no ratio which will satisfy More than | 
proximately all the observations, but as the comparison thus sought is to 

used in cases where there is but a small difference in the intensity readin 
it is quite sufficient for the purpose. 






| TABLE 


Showing the ratio of the scales of the horizontal force magnetometer of 
Observatory, and of the subsidiary horizontal force instrument. 
































a | 35 
| a | Sum of all the differences in | a * 3 
, | sf | the observations compared. g 2% 
Date. | 5 8 3 | 28 ; 
4si yc tg 
© |Observ'y Mag’r. Subsid’y Mae'r! 3 S 3 
| = 's8 
ee | = 
° 1843. ' 
February 2 47.0 19.7 2.4 
April........ 6 130.5 55.5 2.3 
May... 4 85.3 34.3 2.5 
June........ 1 § 180.4 58.2 3.1 
July........ 9 238.3 95.5 2.5 9.6 
August 9 294.3 100.4 2.9 . 
° September 10 201.5 74.5 2.7 
October 5 126.7 45.1 2.8 
November 7 90.8 45.5 2.0 
December 4 82.3 30.6 2.7 
1844. 
January .. 5 73.2 34.1 2.1 
t ebruary .. 7 112, 55.3 © 2.0 
April ....... 6 193.8 101. | 1.9 2.1 
May........ 16 453.1 207.7 2.2 
June 5 168.1 78.5 23 
July ........ 8 145.7 - 98.6 1.6 
August.... 6 136.5 92.7 1.5 ; 
September 6 116.8 66.1 1.8 1.7 
October.... | 1 168.9 92.6 1.8 ° 
November 13 322.2 18.8 1.5 
December. | 11 210.5 114.8 1.8 ' 





Next the observations of the Observatory magnetometer, near to each of 
in date, having nearly the same intensity as shown by the subsidiary fc 
instrument, and in which the temperatures differed considerably, were clas 
together and compared, reducing for the small differences in intensity shc 
by the subsidiary instrument. ‘The correction for temperature of the sub 
jary instrument was neglected, as the changes of the temperature in the bu 
ing where it was placed were.sinall, and those of the instrument caused 
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them, were found on examination of the results, to be less than the error of 
observation. 

If any value be attributed to the subsidiary observations, numerous as they 
are, made by several assistants (generally the principal assistant for the time) 
in turn, and with a watchful care over the instruments, it is certain that the 
indicate elements in the correction for temperature, different from those gene- 
rally supposed to enter into it. No reasonable suppositions in regard to dif- 
ferences of temperature between the thermometer and the magnetic bar, or to 
changes in the coefficients varying with the temperature, will explain all the ca- 
ses presented by these observations. The classification of the results will give 

.no doubt approximate coefficients, which at a mean may apply as corrections. . 
‘The method is not liable to the objections occurring to the usual mode of 
obtainihg this correction, and the large body of results brought to bear upon 
it, would entitle the coefficients to confidence, were it not for the palpable ir- 
regularities presented in the course of its application. Not to go into this 
discussion further at present, I subjoin a ,table of results for 1843 and 1844, 
in the different columns of which are shown the dates of the observations, 
the number selected for comparison, the sums of the observed differences | 
of reading on the scales, corrected for the changes shown by the subsidiary. 
instrument, the sum of the differences of temperature observed, and the cor~ 
rection for temperature thus deduced in divisions of the scale. 


TABLE 


" Showing the correction for temperature of the horizontal force magnetometer 
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=i Sum of the differences.| 0.8 . | “@ g a 
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Date. 0 Sse) ea les 
| Some | eo @ o e °o q = 
| Magnet’r. |Thermom’r. ‘2 2~ | © 8 /€ 
fe) gn gh = Iss 
me 
1843. | | 
Feb., Mar 3, 208 .9 121.3 1.7 . 
pril........! 6) 120.7 47.4 | 2.515 01% 
May......../13); 243.4 95.1 | 2.6 or lee 
June.... 1 288 .9 90.4 3.2 3 
. Jaly......../10, 188. 73.7 2.6) | ab 
August... 8! , 146. 51.3 | 2.8 ~ 
September 12) 281.3 118.2 2.415 98 & 
October....| 8! 154.4 70.9 | 2.2f| *: g 
November: 8, 146.8 72.9 2.0 | Ss 
December.!13, 203.7-| 119.5 | 1.7) 
1844. | | 
January.../11; 183.4 112. 1.6 
Febraary..'1]} 163. 91.6 1.8 
April........ 18: 137.4 67.7 | 2.0}) 1.94 | © 
May........i 6| 132.4 63.8 | 2.1 . 
June........11] 255.8 118.2 | 2.2 + 
July ......../12) 184.5 106.9 | 1.7 — 
‘ Angnat.....!10; 113.4 67.1 | 1.7 be 
* | September| 8! 95. 74.8 | 1.3119 9 | g 
October....i16| 235.9 93.9 | a.5¢| 7-1! & 
November.:10| 236.1 92.2 2.6 = 
December .| 8 93.8 41.6 2.2 
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I also tried another method of discussing these observations, which, how- 
ever, Was notas unexceptionable asthe one just given. It consisted in takin 
the results corresponding to the highest temperatures during each winter, an 
comparing them with those corresponding to the lowest temperatures, a cor- 
rection being made to reduce the position of the subsidiary magnetometer 
correspondiug to the first mean to that coricsponding to the second. These 
comparisons were liable to be affected by the unequal distribution of the re- 
sults used over the different parts of the month, for the magnetometer bar was 
losing its furce so as to make the indications of the scale different at the same 
terrestrial intensity, at intervals separated by a considerable ime from each 
other. ‘The conclusions derived from this mode of discussicn do not, how- 
ever, differ very materially from these already given, upen the plan which is 
preferred, as the following table will show. 

















TABLE. 
~ | an 
re Observatary North House  Sumoofthe 
Date 2 Rangsoftem- Magnetometer, Magnetometer. dilerences. 5 E'Mean ratic 
, ‘s perature. - ¢ 5 for 12-44. 
o Seale. ‘Pemp.i Seale. Temp. Seaie. | Temp. & 3 
led. | | > 
QJan. 1—27 6 49.2-35.8 966. 40.3 49.4 B17 26.68, QUE 1.90 
3—24 6 62,859.38 903.4 GUOLT NLR BRIS | | 
Feb. 1-19! 7 47.6-38.2 895.6 43.4 62.0. Bb. O7.8 17.5 159 
2—29 6 63.2-56.1 1025.5 60.9 (3. ° 36.1 if. 
Apr. I—20 9 S4.9-51.2 MMG.9 33.2 5 M47 55.6 °° AS.9' WA 259 > 
42405 T5.6-69.1° lWT9LE 72.600 76.9 | 55.6: = 
13—26 5 TORR 103.6 TB BLT GG. sR IST Ls | @ 
May 1—23 6 68.5-S8.R 1061.3) 61.5 93.5 65.6 ' 31.8. 15.2 2.09 
3—25 6 7R.6-T-1.70 1079. 787 sh. 70.2 I 
June 3—27 5 AT. TE 1098.8 80.2 oe TH. AS.T 15.5 2.60 
12x 5) AG.7-75.3 TONE of2. 0 91S TRL! | 
S15 5 62.9-60,7 065, GET 95.7 69.6 51.8 ON Sg 16 
July S—27 5. 7U.9-65.9 TT. 64.600 0.7 76.60 81.9 TACT RB 
5 re cad Pe DS Y6.2 AQ 
Aug. 6—22 5: 72. -GR.1 , DAR. TO. 106.7) 77.20 87.5, 18.6 2 Te 
I—21 5 §6.3-76.5 11GB. 3. 92.3 5 TOA 
Sept. 6-28 5 65.6-54. 9 1122.7) GI. 116.38 GRLT 2.12 QT? 
WO 21 5 AGO NNS.G St LE TS. to 
Oct. 12—31: 5 65.6-57. Ul. GO.7 110.8 52.6 | ; 
918 5. 79.9-75.2 9 LAY. 76.9 105.2 50,5 5 39.10 16.2 241 
Nov. 1-95 5 S8.1-14. 110.3 53.8 124.3 15.6 | | 
' 473 5 T1.2-66.9 0 10 TO. BE 58.7 ' 42.5 107 ea 
Dec. 9-30 5 SG.1-49.0  TIS2.7 SBT AM dn, 
6—27 | 9 66.3-62. 9 1191.3 68.8 103. 13.9 26.5 10.7 | 
t ' . 


The tables of which these are abstracts, are not given. because of the 
amount of detail to which it would lead. Questions in regard to the extent 
of the variations of temperature, or of scale reading contained in them, will” 
be answered by referring to the tables of the regular observations for the 
‘months and years indicated in the column of dates. 
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The following is a general summary of the attempts to determine the cor- 
rection for temperature : 

















diary instruments, made twice each day. Difference of 
temperature 109.1 for each result. 
2.28 Mean of fifty-nine results on the same plan. Differ- 
, ence of temperature 8°.6 for each result. 
January to June, 1844... 1.94: Mean of forty-seven results on the same plan. Differ- 
| 
| 


II} July 14, 1810 -ccccsseecceoed 3.1 Mean of seven obsertntions made by cooling the mag- F 
| : Netometer bar, and observing the readings of the instru- }* 
| ; ment. Defective on account of imperfect correction { 

| afforded by vibrations of a separate declinometer bar. 
¢ | Difference of temperature 420.3. 
III | February 22, 1841......... {3.0:., Mean of highest and lowest temperatures observed in 
| heating the magnetometer bar and observing the e. 
| Defective as before. Difference of temperature 549.3. . 
IV! January 15—22, 1842...: 1.5 Mean of: cight results by comparing position of decli- F 
16—23, 1842... ! nometer in a day when the Observatory was allowed to 
17—2-4, 1842.?.; ' cool, with the position at the same hour the preceding 
February 19—26, 18-42...| ' and succecding days with different temperatures. De- 
20—27, 18-42..., | fective from failure of subsidiary horizontal force ap- 
21—28, 1842...| | paratus, and vibrations of declinometer. Difference of 
| | temperature 16°.-t for each result. , 
I | February to June 1843...| 2.5 | Mean of thirty-five results by comparisons with subsi- fF 
| 
| 


July to December, 1843..: 


ence of temperature 9°.) for cach result. 
2.00, Mean of sixty-four results on the same plan. Differ- 


July to December, 18-44..! 
| ence of temperature 79.4 for each result. 








These results occupy the rank of the numbers placed before them in refers 
ence to the order of wejght. tis, I think, a fair inference from them, that 
the correction for temperature has diminished, and that in the different years 
it might be taken as follows: 


1844, 2.0 Experiment gives 1.97 of greatest authority. 
6 6¢ 


1843, 2.3 “ 2.39 

1842, 2.6 6 “ 1.5 of least authority. 
1841. 2.9 “ « 2.9 probably of medium authority. 
1840, 3.2 ‘6 “© ° 3.1) of medium authority. 


The mean of these is 2.6. A correction of 2.5 was used in the original re- 
duction of the observations while making, but I have preferred to substitute 
the coefficient, as just stated, in the different years, in the reductions now 
given. It would not be difficult to assign a physical reason.why the co- 
efficient should thus change, but I give it now as the general conclusion 
from the observations. If no weight whatever be attributed to any observa- 
tions but those of 1843 and 1844, which will probably be found as numerous 
and unexceptionable as have been devised for obtaining this correction, the 
results of 1840 and 1841 will be the chief ones affected by the uncertain cor- 
rection. These are the least valuable on all accounts, the first being a broken 
year, and the second, one in which the observations were less developed than | 
in the succeeding years. I see no special reason, however, for believing that 
the correction for temperature does not approximate to the truth, even in 
1§40 and 1841, as far as the assumption is admissible, that the changes in the: 
magnetism of the bar and the changes of temperature are progotioned, va&. 
that the bar resumes the same permanent magnetic Condon WM TeMAMMOBR 
the same -temperature. 


~ 
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ON THE CORRECTION FOR TEMPERATURE OF THE VER- 
e TIOAL FORCE INSTRUMENT. 


The correction for temperature of the Lloyd vertical force instrument was 
ascertained by the usual method, of vibrating the small bar when suspended 
- horizontally, and when alternately heated.and cooled artificially. A suitable | 
box was prepared for the purpose, having plate glass ends, the means of ob- 
serving the arc of vibration, of properly suspending the needle, of heating and 
cooling the needle. The passage of the cross hairs in the needle over a me- 
ridian line traced on the bottom of the box, was noted with a chronometer. 
A thermometer was placed with its bulb near the axis of the needle. The are 
of vibration, at the beginning of the observations, was 5°, and that at the end 
4°, between which limits the bar made upwards of two hundred and fifty vi- 
brations. The position of the horizontal force magnetometer of the Observatory 
was noted during the experiments. The experiments were made in a building 
on the College premises, but not near the Observatory. It is not necessary to 
€nter into further particulars relating to the mode of observing, in which the 
ordinary course of this kind of observation was pursued. ‘The results are 
given in the following table: 


TABLE 


@ 
Of experiments to determine the correction for temperature of the Lloyd 
vertical force magnetometer. 


Time of ten | Tempera- | Hor. force | Tempera- 
oscillations. ture. lmag’r. in, Obs.| ture. 


Seconds. Fahr. | Scale. Fahr°. 


ee ee _ bd ————— 
t 


87.950 1128.8 . 
87.900 1079.3 36.5 
88.117 1139.5 36.1 


” 





Reducing the first and second observations to the horizontal intensity of the 
the third, making due allowance for the difference of temperature of the ho- 
rizontal force magnetometer in the different cases, the resulting number is 
87.990 for the time of vibration at 399.1, and which is to be compared with 


88.117 at 94°.6, by the formula, g = —~ re in which g is the correc. 


tion for 1° Fahrenheit, sought, ¢ and ¢ are the temperatures; and ~ and 
+ the corresponding times of vibration. Substituting the numbers in this for- 
mula the correction is found for 1° Fahrenheit, g = .000,051,822 which is 
equivalent to 3.1 divisions on the head of the micrometer screw attached to 
the instrument. . 

‘The reflecting vertical force instrument was substituted for the other in 
January, 1841. Before putting it in its place, observations were made for its 
correction for temperature by the deflections of a declinometer, but as already 
mentioned, the distance at which the bar was necessarily placed from the de- 
dlinometer, to prevent any permanent change of magnetism, rendered the 


ee of deflections at different: temperatures, too small to tmoke the te- 
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sult satisfactory. The weight of the mirror, and ofthe parts uniting it to the 
axis, was too great to render the method of horizontal oscillations satisfactory 
without removing these fixtures, hence the next mode resorted to for obtain- 
ng the correction for temperature, was to compare the indications of a sub- 
sidiary instrament kept in a building where the temperature changed very 
slowly, with ‘those of the Observatory instrument, at differeat temperatures, 


‘the differences of temperature being rendered considerable on consecutive days. 


The eubsidiary instruinent was a small dipping needle mounted on a knife 
edge, which could be turned. It was rendered horizontal by weighting, and 
the knife edge was then turned into its proper position. The needle was 
placed in a case to defend it from currents of air. ‘The indications of this in- 
strument proved very unsatisfactory, its position changing permanently. It 
was observed at intervals of about a week apart for two months. ‘There were 
four cases in which but little change was shown. by the subsidiary instrument 
on successive days, where the differences of temperature were considerable. 
These gave fourteen divisions nearly, forthe correction for one degree, of the 
magnetometer scale. 
Subsequently an inclinometer, according to Professor Lloyd’s plan, was 


- mounted as a subsidiary instrument, and observed twice each day, with the: 


vertical force instrument of the Observatory. These observations were com- 
menced in January; 1843, and were continued till the closing of the Obser- 
vatory with tonsiderable regularity. ‘To obtain the conection from them, a 
plan similar to that for obtaining the correction for the horizontal force mag- 
netometer was pursued. The results will be found in the following table. 


TABLE 


. Showing the correction for temperature of the vertical force magnetometer. 


Corr. for} Means. | Success’ 


1° Fahr. Means. 


| eet see Rene oo 





February ......... 13.1 
11.9 
Mareh ........000- 14.8 
. 13.3 13.3 13.3 
April 12.3 
13.9 ; 
17.5 . 
13.5 
TOME ....ccccereeses 14.5 14.3 13.8 ° - 
July ....cccccceecee (15.5 
13.2 
10.3 P 
19.4 
13.4 14.4 14.0 
August.. . : 11.3 
10.8 
September..,...... 11.6 
10.9 
10.4 
14, 
15.6 ’ 
13.9 12.3 BS 
‘- Oetober....... conee| 18.7 ~ . . 
. 9.9 ‘ 
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Date. ‘Corr. for Means. Succeas'c 

‘19 Fahr. : . meana. 

1843. : : 

October............5 J2.! 
"J 


Cy 
= 


mm 5 
= iE 


12,9 13.3 
November........ 15. 


12 


bod 
ry 
e e e e e a 
m2 SS 1S me ty St 
. 


bon 
— 

~ 
—_ 


| nd 
t= 
BT GO GS om te WW te * 
a" 
ee 
ed 


13. 
13.3 
December......... 16. 


a 
me Oar =z 


jl. : 15.4 | 13.6 


Indise. mean..... 13.56 | 


Probuble error of mean...........6 248 
Probable error of single result.... 1.720 


MODES OF OBSERVATION. 





The term day observations were made at the times directed by the Com 
mittee of Physics of the Royal Society, in their report and supplement. The 
ordinary magnetic observations were made as nearly at the times directed by 
the Committee as the vibrations of the magnetometer bars would admit. 
The times of vibrations were so great as to prevent entire conformity with 
their instructions, in reference to the order of observing the instruments, with- 
out the observation of one instrument interfering with that of ancther. Each 
observation entered in the abstracts isthe mean of three readings atthe times 
T—t, T,and 7+, where 7'represents the epoch at which the position of 
the magnet is required, and ¢ ils time of vibration. In adding the three read- 
ings together to take the mean, the iniddle one is doubled and the sum di- 
vided by four. . 


TIMES OF OBSERVATION. 


The ordinary magnetic observations, previous (o October, 1843. were made 
every two hours, subsequently every hour. In 1840 and {S41, the times of 
Observation were, for vertical force, two minutes and a half before, declina- 
tion at the even Gottingen hours, and horizontal force two minutes and a half 
after. In 1842 the time of observation of the vertical force was two minutes 
before, and of horizontal force two minutes after the even Gottingen hours, 


4 
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he declination remaining the same as before. In the first three months of 
L843 only one observation was made each day. The hour was 20 h. Got- 
‘ingen time, the three instruments being observed as in 1840 and 1841. 
[nm April, 1843, a change was made in the time of observing the vertical force ; 
it was taken at four minutes after the Gottingen hours; the times of the de- 
slination and horizontal force were the same as in 1842. No further change 
was made in these observations up to the time of closing the Observatory. 

The observations on magnetic term days, previous to January, 1842, were 
made as follows: declination at intervals of five minutes, commencing at the 
even Gottingen hours, horizontal and vertical force at intervals of ten min- 
ates, commencing respectively at two and half and at seven and a half min- 
tes afier the even hours. In 1$42 and subsequently, the three instruments 
were observed at intervals of six mirtfutes, respectively, at the even hours, 
at two and at four minutes after. . ; 

In 1842 a series of observations was commenced to determine more closely 
than had previously beens done, the times of maxima and minima of the 
three instruments. The periods selected for these observations were obtained © 
from the curves of the preceding eighteen months. These periods were for 
the maxima of the declination from 6h. 00m. to 7h. 54m., and from 18h. 00m. 
to 18h. 54in., for minima from 2h. 00m. to Sh. 54m., and from 13h. 00m. to 
13h. 54m. For the maxima of the horizontal force from 11h. 32m. to 
12h. 26m., and from 2th. 02m. to 22h. 56m., and for minima from 1h.02m._ , 
to 2h..56m., and from 15h. 32m. to 17h. 26m. For the maximum of the, 
vertical force from 28h. 04m. to 23h. 58m., and for the minimum from 
12h. 34m. to 14h. 28m. The periods selected for the vertical force are those 
which include the maximumand minimum in 1840. The period 22h. 04m. 
to 23h. 58m. was that of the minimum in 1840. The period 12h. 34m. to 
14h. 28m. was that of the maximum. In 1842, when the observations for 
these phenomena were commenced, it was found that the period containing 
the maximum in 1840), indicated less force than that containing the mini- 
mum, and vice versa ; and to this cause may be assigned the names given to ° 
the observations. The results of these observations, as shown upon plate M, 
do not give these phenomena. 

The nuimber of assistants at the Observatory was not sufficient to make 
obseryations regularly on occasions of unusual readings of the magnetometers, 
until 1843. In 1842 a few will be found cellected together.’ In 1840 and 
1841 descriptions of several will be found, which occurred on the magnetic 
term days. See pages 61, 57, 263 and 266. In 1843 the force at the Ob- 
servatory was increased, and directions given to observe, on all occasions of 
unusual readings, at term day intervals. Where tlie circumstances appeared 
make it advisable, the observations were made at each vibration of the 
magnets? When practicable observations were made .at the same time with 
the subsidiary instruments in the College building, for changes of declina- 
tion and horizontal force. The horizontal force instrument was a small bifi- 
lar, with a needle nine and three-quarter inches in length, and its time of » 
Vibration about ten seconds. Extremes of arcs of vibration were noted for 
the position of the magnet. 'The inclinometer in the College building was 
made by placing a cylinder of soft iron near a Gauss declinometer. *The 
value of the scale of the subsidiary horizontal force, in terms of that of the 
Observatory was, from February to December, 1843,2.6. The vaus of os 
scale of the inclinometer was not determined. Afvet 1843 these doserwahons 
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in the College building were discontinued for want of sufficient fesce 
tend to them. 

The times of the observations taken in connection with Lieutenant L 
R. A., and the Toronto Observatory, were those requested by Lieu 
Lefroy for his magnetic tour in the North American possessions of 
Britain. 

The-time of observing the magnetic dip was once a week, at abou 
A. M., Observatory time. - 

The ordinary meteorological observations were made bi-hourly in 18+ 
1841; after 1841, hourly. Previous to March, 1841, the time was jus 
the ordinary magnetic obeervations, or about six minutes ufter the eve! 
tingen hours, and twenty-five after the even Observatory hours. Durii 
remainder of 1841 they were taken at four minutes before the Gottingen 
and fifteen minutes after the Observatory hours. After 1841 the 
Observatory hours, or nineteen minutes before the everi Goitingen 
was the time of observation. ‘The Daniell’s hygrometer was obsesvec 
1843 at 3h. and 9h. A. M., and at 3h. and 9h. P. M., Observatory tis 
- On the magnetic and meteorological term days the meteorological 
vations were made hourly at the even Goitingen hours, for the sake o 
venience. 
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with those recommended by the Committee of Physics and Me- 
ORDINARY MAGNETIC. 


der to compare the times at which the observations were made at the 
gy, the following tables have been made out: 


ratory, 
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‘ TRIPLES. — 








Times recommended by Com- 
mittee of Physics and Me- 
teorology. 










Gottingen times at which the obeervatians 1 
made at the Observatory. 








Se 


June, 1840 to De- 
cember, 1841. "Ate 1841. 


——.}_ ~— up. eh -~ 
t 
Cad 


April, 184, 


June, 1840 toDe- g49 pril, 184% 
une, 


cember, 18-41. | 














































Vertical Force..... 13h. 50m. 13h. 50m. 13h. 52m. - 

Declination......... 524 13h. 54m. 13h. 541 
Horizontal Force.. 55 56 56 
Vertical Force..... 58 
Declination......... 14h. 001 
Horizontal Force.. 02 
Vertical Force..... 04 
Declination......... 06 
Horizontal Force:..'! 08 


Vertical Force..... 10 





TERM DAY MAGNETIC. 













Times at Gattingen recommended by Com- 
mittee of Physics and Meteorology and used 
at the Observatory. 


ee eee 






Magnetometer. 


June 1840 to Dec. 1841. After 1841. 


ee - - - te 


Declination ........ 
Horizontal Farce.. 
Declination ........ 
Vertical Force.... 
Declination........ 
Horizontal Force.. 
Declination ..:..... 
Vertical Force.... 
Declination ........ 
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xXX-: PREFACE. 
ORGANIZATION OF THE OBSERVATORY. a 


. he first assistant was on duly from 8h. A. M. (Observatory time, civil 
reckoning) till4 P. M. ‘The remaining sixteen hours of the twenty-four 
were divided among four sets of sub-assistants. ¢e A great many means Were 
used to stimulate the young observers. Rewards were given to each observer 
who registered all his observations punctnally during a month, and fines were 
imposed whenever observations were missed or taken late. When the ob. 
servations were made bi-hourly, the sub-assistant on duty marked his atten- 
dance upon a register invented by Mr. Solon W. Hall, and attached to the side 
of the clock of the anemometer. ‘This register was pricked through a hole 
in the side of the clock, and if it was not attended to at the time of the ob 
servation, it fell below its place, and thus recorded the absence of the obser. 
ver. When the hourly observations commenced two assistants were placed 
on duty at the sgme time, at separate instruments, to be a mutual check. 
They reviewed the calculations made by the previous set of observers,-and 
by each other. The first assistant, on duty, reviewed the work of the night, 
saw that no manifestly wrong observations had been made, that the means 
had been correctly computed, instrumcnts left in adjustment, observations 
recorded distinctly, &c. He also observed for time, and inserted the times of 
the observations In the record hooks for the succeeding night. At the end of 
the month, the books were handed to a person whose business it was to make 
out the abstracts of them, and to compute the daily and hourly means of the 
ordinary observations. Here was another difficulty, as it was not possible 
to keep a competent person regularly for this purpose ; the only one, in fact, 

revious to April, 1843, who was found to to this work satisfactorily was 

rofessor Chauvenet, who took charge of it fora year from June, 1840. ‘The 
abstracts were made out satisfactorily and with regularity at the Observatory, 
from April, 1843, to March, 1844, by Joseph S. Ruth, and from March, 1844, 
to June, 1845, by George Davidson. The duties, other than observing and 
computing, such as bringing water, making fires, cleaning lamps, keeping a 


supply of oil, &c., were divided among the sub-assistants. 


CLASSIFICATION OF THE OBSERVATIONS. 


From the commencement of the Observatory tii] the close of 1841, the 
observations were of the following classes: ordinary magnetic and triple, 
term day magnetic, ordinary meteorological, and meteorological on term 
days. In-1842 four classes were added (o these, viz: extraordinary magnetic, 
(maxima and minima,) extraordinary magnetic, (on occasions of unusual 
readings of the magnetometers,) time‘pf vibration of the magnetometer bars, 
and magneticdip. The meteorological observations on term days are not found, 
as a class, after 1841, as the ordinary observations were then made hourly, 


. instead of bi-hourly as before. In 1843 the observations of the time of vi- 


bration of the magnetometer bars were not continued, as the danger of dis- 
turbing their adjustments was found to be too great. The obecrvations of the 
magnetic dip were discontinued in July, 1844. In this year a series of obser- 
vations will be found intended to be taken in concert with Lieutenant Le- 
froy, R. A., andthe Toronto Observatory. With the exception of this last 
Class, is observations of 1844 and 1845 are similar in classification to those 
of 1843. | 
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EXAMINATION OF PRINTED OBSERVATIONS. 


Arrangement.—The qbservations of each year are placed together, and each | 
‘lass by itself, according to the date. The order of the classes is that in which 
hey are spoken of in the “ Classification.” The four extra classes of 1842 follow 
he term day magnetic. That in connection with. Liewenant Lefroy pre- 
‘edes that of the magnetic dip in 1843. The last e of each month of 
he ordinary magnetic, contains the triples. In all the magnetic observations. 
yrevious to 1843, with the exception of those on term day and those on oc-. 
casions of unusual readings of the magnetomeiersethe three instruments are 
hus arranged, declination, vertical force, horizontal force. In the first quar- 
er of 1843, the vertical force is first in order, subsequently, the arrangement 
s declination, horizontal force, vertical force. This last is the oyder in all 
he term day magnetic and those on occasions of unusual readings. Fallow- 
ng the observations of 1815, are the abstracts of the magnetic and meteoro- 
ogical means. Those of each year are placed together in the following 
order: first, ordinary magnetic means; second, abstract of magnetic dip; 
hird, ordinary meteorological means. -'The ordinary means are divided into 
laily ; hourly ; quarterly, half yearly, and yearly at the diferent hours ; month- 
y; quarterly, half yearly, and yearly of the monthly means. 

Reduction of Observations.— Ordinary, Magnetic.—The times at the Ob- 
servatory and at Gottingen are stated in the tables. The hours are counted from. 
) to 24 for the sake of convenience. The time iscivi! reckoning. ‘Ihe daily, 
hourly, and monthly means of the readings are made out upon the pages, and 
‘hese are reduced in a separate column to 32° Fah. by the coefficients calculated 
in another part of this preface.“ The coefficient of temperature for the horizon- 
lal force is stated there to have decreased three-tenths of a division for each. 
degree Fahrenheit, yearly. It is considered in these reductions to have de- 
sreased one-tenth in four months. The temperatures were noted by ther- 
mometers made by F'ancis, of Philadelphia, placed within the boxes con- 
aiming the magnetometers. The scales were divided to half degrees, and 
read by verniers to tenths. Previous to July 20th, 1840, the declinometer 
observed was a subsidiary one in the College building. The means of the 
readings are reduced to those of the Observatory by subtracting 144.7 divi-. 
sions at 628.8, taking into consideration the difference of the values of the 
scales, that of one division of the subsidiary is equal to 20.7, and that of 
one division of the instrument in the Observatory is equal to 27”.3. The 
[Lloyd vertical’ force was first observed in the College building, and was re- 
moved to the Observatory on the 18th of July, 1840. . The means of the 
readings in the College building are reduced to the Observatory only in the 
abstracts of the means at the close of the observations. The horizontal 
force magnetometer remained in the Observatory, and requires no correction for 
these changes. Notices of temporary corrections that have been applied to the 
readings of the three instruments from time to time, will be found through- 
out the work. The readings were several times permanently changéd by 
accidents. On these occasions observations were ugttally made immediately 
for the value of the change, to reduce the readings to one series. In the ab- 
stracts of the means at the close of the observations, all these changes are 
taken into consideration, and the means there reduced to one series, from the 
commencement of the observations till their close. In the body of the work 
these corrections have not all been applied. Notices of them will, however, 
be found where they occur. The following is a statement of hem wai where 
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near the end of a scale that had been attached to the original one, it was 
thought best to rearrange the instrument so as to bring it to about 500 the mid. 
dle of the scale, when the other instruments were out of the Observatory. 
The correction to reduce the position of June Ist, to that from June Ist to 
5th, is —213, and front that to the new position —687. The whole correction 
to the old readings was about —900 divisions. ‘This has been applied in the 
month of June, reducing the means to both the old and new position of the 
magnetometer. 

The permanent changes of the readings indicating the vertical force were 
five in number. ‘The first was, when the Lloyd vertical force instrument was 
brought into the Observatory from the College building. By comparing the 
mean of the observations for ten days before the removal, with that for ten days 
after, it was found that the reading 354. in the College building corresponded 
to the reading 99.4 in the Observatory. Alsoan increase of one division in the 
College building corresponds to a decrease of one division in the Observatory, 
and to decrease of force. This correction has not been applied in the body 
of the work, but like the others, it has been used in the abstracts of means. 
The second was on the the 29th of October, 1840, at 1h. 57m., when the 
instrument was disturbed. ‘The correction to the previous readings of 
+120.3 has been used only in the abstracts of means. ‘The third was on the 
23d of November, caused by the raising of the bar of the declinometer. The 
correction —3(5.6 divisions to previous readings, has been applied only in 
the abstracts before spoken of. The fourth was on the occasion of the new 
vertical force being brought into the Observatory, in January, 1841. Bya 
comparison made February 9th, 1841, it was found that the reading 87.4 of 
the old instrument in the College building, or its equivalent 366 in the Obser- 
vatory, corresponded to 535.1 of the new instrument. Also an increase of 
two divisions of the old instrument in the Observatory, corresponded to a de- 
crease of one division in the new. T'his correction has been applied only in 
the abstracts of means. ‘The fifth was on the 24th of May, when the bal- 
ance of the instrument, but not the sensibility, was altered. This was 
rendered necessary, by the bar losing its magnetism very rapidly, when 
first put up. ‘The correction -+-529 to reduce the bar to the old position, has 
been applied in the month of June. 

The full series of observations were discontinued at the end of 1842. One 
abservation was, however, made each day on the three magnetometers, at 20h. 
0Om. until April, 1843, when the full ceries was resumed. 

On the 15th of April, the adjustments of the instruments were examined. 
The horizontal and vertical force instruments were found to be in adjust. 
ment. The declinometer was out of level and position. The correction to 
reduce the reading to the true reading, was +-1.66. 

The term day, disturbance and triple observations have not been corrected 
for temperature, or for the various changes just described. The mazima and | 
minima have been corrected for temperature. During these observations — 
only one correction is to be applied for changes in the instruments. This is 
in the declinometer, from August 9th, 1843, till January 10th, 1844, which 
has already been described. ‘This correction has been applied to the means 
of these observations in the month of January, 1844. In the curves represent- 
‘ing these observations, it has been applied to the whole interval. 

The words, as before, found occasionally in 1840, signifies that there has 
been no change in the instruments since the preceding month. 

Increase of reading in the horizontal and reflecting vertical force insru- 

Ments, corresp~-7- to decrease of force, and in the declinomerer, Lo decreane 
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dry and wet bulb thermometers, and 7 the height of the barometer. The ther- 
mometers registering the temperature of the dew point were compared with 
the standard thermometer, and where there was a difference the reading has 
been corrected before entering it upon the abstracts. From June Ist, 1841, 
till the beginning of 1843, the direction of the wind was registered in de- 

rees reckoning from the south as zero, round through the west. Points of 
fhe compass were used to register the direction of the wind during the other 
periods of the Observatory. The means however are all made out in 
points of the compass. The force of wind is in pounds to the square 
foot. The force of light winds vas imperfect. The snow guage, construct- 
ed as described in another part of this preface, was defective in its register. 
The total amount of snow fallen will be found noted upon the pages, from 
time to time, where it could be ascertained. 

The extent of sky covered was recorded in eights until June, 1841, when 
it was changed to tenths. Howard’s nomenclature of clouds is used. The 
direction from which the clouds were moving will be found noted. It was 
intended that the direction of the motion of their strata should be noted, 
but the time which this required interfered with the othe: observations, and in 
consequence, it will be found only occasionally. No. 1 refers to the lowest 
stratum, and No. 3 to the highest. Some remarks upon the tornado of the 
5th of August, 1843, are made upon page 1158. ‘The following abbrevia- 
tions are used: Cu. for cumulus; Ci. for cirrus; S. for stratus; N. for nim- 
bus ; Ci-s, for cirro-stratus; Ci-cu, for cirro—cumulus ; Cu-s, for cumulo-stra- 
tus; Fl. for rapidly moving clouds; Cl. for clear; Cly. for cloudy ; Hor. for 
horizon ; Exc. for except. : 

Absiracts of Means.—These contain the ordinary magnetic und meteorolo- 
gical observations, and those of the magnetic dip. The means of the ordinary 
observations consist of the daily; the hourly; the quarterly, half-yearly, and 
yearly at the different hours; the monthly and their quarterly, half-yearly, 
and yearly means. ‘The mean of each set of observations made for the 
magnetic dip, will here be found tabulated. The observations omitted in 
observing have been supplied by the rule already described. The 
magnetic means are here reduced to one series, from the commence- 
ment of the observations till their close. A list of the corrections used in the 
reductions, a description of the instruments and of their results, the values of 
the scales of the magnetomeiers, the coefficients for the corrections for tem- 
perature, a list of the times in which observations were made on occasions of 
wnusual readings, &c. will be found in the general notes preceding the mag- 
metic and meteorological means in each year. 

A. D. BACHE. 


. . . f T. Dunlap, N. Dunn, J. 
Norz.—To the list of principal subscribers, on page III, hens sho ld be added. 


D. Brown, J. P. Wetheril, H. Kuhn, G. M. Justice, and A. D. 
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ERRATA IN PRINTED PAGES. 


gy Where both the Gattingen and Observatory times are stated on the pages, the ‘former is re- 


Page 


ferred to in the following list. 


000,040 reed .000,036.5 


2. 14th line from top...... sees cc cccnenevacscsncescessscsesseecsces for 

6. In note at bottom... ves seseesseessse of OF 000,040 read .000,036.5 
8. Heading, Observatory time, Declination. eecocees+ofOF 2.12 read 8.12 
9. Monthly mean.. ececncccasces secsemtseseseatesee fO¥ 498.05 read 496.4 
19. Heading..o..ccscccsccecssecsssessesscestssescvscsachesessesesecee SOP Augent read August 
20. Gth, meaN..........00 ssc00 Sec necssescsoeseaneees Seseeccnseoscees for 809.9 read 812.4 
11th, mean............ Coss ne cones os enescn cence cecsewsesrescescens for 820.9 read 821.2 
Gth, reduced mean.........0s0s.08- tanecatsccecesenssscscsorass for § 662.1 read 664.6 
llth, redaced mean...........0..-sseccseeves eecccesseccseesees for § 685.5 nad 684.2 
18th, reduced mean...........sccceccssoececcessscesers bsvceeess for 682.7 read 677.7 
22d, reduced meen... cecsseescece beenescecsses o seecenerescceese for 7658.6 read 740.0 
Q1. 15th at 14 b. » O24 m m.. eo censscesccaeeofOF 63.9 read 73.9 
11th, mean.. ccecccsesccsececcesscccscsecescccsccscosossseoehOF 74.3 read 74.8 
BId, MEAM.........ccccrcscccrccceccscesececccccoscccecscesscscnes for 742 read 80.0 
30. 22d, at 13 h. 57h nn for _ —51.1 read §1.1 

Mean at 13 h. 574 m.. secsccccccsccsccccccscsefOF 85.8 read 289.6 > 
Reduced mean at 3 h. 574 m m.. seseceeeee for 366.6 read 370.4 
22d, mean.. saesenes wvesssesesncentusststesese seed 16.6 read 25.9 
Monthly mean.. ote ceenecceccncceescsssenecesecceesecessseness ...f0r  233:33 read 233.6 
22d, reduced mean. . acesceeees fOF 107.4 read 116.7 
Reduced monthly mean..............ccccscscccccssccsessvecses for 319.88 read 320.2 
Insert “ On the 29th at-1 h.57m. the vertical force instrument was disturbed... A cor- 
rection of -120.3 divisions should be applied to all the succeeding. observations of 

year.” ; 

$2. Reduced mean at 0 h. 024 m........ eee ecseebavegessens e.....for’ 751.8 read. 753.0 

Reduced mean at Qh. OQAM..........ccsceccocssesreeeseeenfOf 758.8 read 755.0 
16th, reduced mean......... eo erwncccceseeses Seerecese sececeence for 7304 read 735.9 
Reduced monthly mean.. beecscesceeeeeeeeess for 754.82 read 755.2 

34. 22d at 13-h. 574m .for —51.1 read 51.1 

35. Ineert “ On the 23d the bar of the declinometer had fallen below its proper plate. The 
difference between the old and new readings was found to be. 19.5 divisions, which 
should be subtracted from the preceding observations of this year.” 

36. Insert “ On the 28d the vertical force needle. was altered by the bar of the declinome- 
‘ter being raised. A correction. of -}-305.6. divisions should be applied to the suc- 
ceecing. observations of this year.” 

38. Reduced.mean at 18 h. O24 m...........cccccceees seoseccecs for 787.2. read 797.2 

51. Observatory times, for 22m. 32 m., &c. read 27m m., 37 m., &o. 

53. Note at bottom of page... vee eeees _..for 0.000. 140, read 0.000.036.5 

56. Note at bottom of page... cesccesececscsencecs ...for 0.000.040. read 0.000.036.5 

74. 8th line from top... . for — 112.3 

3d litte ‘from bottom erase frst “ Ci-eu for cirro-cammuloa.” a 

77. Sth at 2h. 25 m., clouds... -.for Ce-viredd < Cu, Ci. 

62. 17th at Gh. 25-m. clouds... cvccevocecececccccccecee for = Cu-ci-redd Cu, Ci. 

131. 9th at 4b. 25 m. dry thermometer.... .» for 65.1 reud 55.1 

150. Barometer, ob’s'd: h’g’t, millemitrea on the 3 20th, 0 h2 95 m. for *768:65 reall - 758.65 


170. ‘Third line 


» insert, 


178 to 184. Far Gottingen time, read Observatory time. 


é 


after magnetic “and meteorological,” and caneel last tine. 


eee 4 
XXXVI ERRATA. 
o 
Page 186. 14th line from top.................ccccscescnseecerscecesseeeees fOr .000.140 read .000.036.5 
21st line from ROP vsssesee eesecerecsccereccerssceassereess fOr —f-520 read +529 

2d line from bottom... seccccascccccsceceeecccccecsseeseessfOF .000,040 read 000,036.5 

Bottom line... nese e ceed’ ...for .000.042 read -.000 ,035 

187. Mean at 6h. 00... - eeoeee efor 577.8 read 578.4 

Reduced mean 6 h. 00... .». fOr 465. read 465.6 

191. For Reduced to 32° Fahr. read ‘Reduced means. 

192. Insert “ Increase of numbers corresponds to decrease of force.” 

194. Insert “On the 6th at 0 h. 024 m. a great change in position of horizontal force noted. 
Instrument examined on February 8th at 22h. 494 m., wires found to have been 
slightly deranged. On rearranging, did not return to former readings. No account 
could be had of any accident to instrament. A correction of +116 divisions has 
been applied ‘to previous observations on this page, in computing the means.” 

Insert also “ At 6h. 023 m. on the 22d, alidade of instrument moved. Adjusted after 
the observation at 16h. 024m. A correction of -+4-25.1 should be applied to the ob- 
servations during the interval. At 22h. 024m. instrument disturbed. A correction 
of -++-92.8 divisions should be pe applied to to the he preceding observations of this year.” 

195. 25th, mean.. weeceeee fOF 30.4 read 30.1 

212. No. of page.. seee vc ccsccecssccccsenwcerserecsesceecee ss hOF 112 read 212 

215. 26th, MERI...» soc-cseeesseeeereeoeneccoceeseed aecesseeeceees eeeee fOr 575.6 read 567.3 

4) Monthly Me Revs sscevesesessseeeeneneresseseeessseccessens dees EOF 571.5 read 571.2 
, 26th, reduced mean.. see eenecceveeeecsecewenss -»-for 462.8 read 454.5 
"i Reduced monthly mean. stecsescncceeccses terse esecteeecenneses for . 458.7 read 458.4 
; 224. For corrected means read reduced 1 means. 
. 235. Insert ‘On the 4th, observing that the instrament had changed very little during 
weet the last two days, it was examined at 14h. 00 m. A small spider, less than the head 
mia of a pin, was found between the rings below the stirrap. The observer passed his 
L ‘hand completely around the needle, but no attachment conld be discovered. The 
ries succeeding observations presented the same appearance as the preceding. 
('.  Q47. Insert “On the 29th at 20h. 00 m., an oil can and lamp feeder were found in an adjoin- 
oe ing room on the side nearest the declinometer. The instrument then read 553.5. 
After removing them to opposite aide of room the reading was 563.6.” 
l 29th, at 10 h. OO m........ ttc cscs eeeeec ee woceeernees for 588.2 read 558.2 
3 Mean, Ot 10 In OO Mm... 21.0... ccc ccccceesccseecsccccccesses for 559.4 read 558.2 
. 19th, at T2 h. OO m....... cc cccescrsceeeeseecesssveeseeesfOF 588.6 read 538.6 
; Mean, at 12 h. 00 a...........ccccccccveccccscecces-cteccsene fOF §57.7 555.8 
4th, at 4 hb. 00 mu... eeeeeecssecctccveccssscessseeees fOr 265. rea 565.0 
19th, MUGAM ooo sssvonedsvvsssecvesesersssneeesstecesttneennsess se dE 563.9 read 559.7 
\ 29th, mean.. creesensaeesenesssersesssecaseenpeseeene ss AOF 563.9 read 561.4 
ee, Monthly mean.. cecsccncssccsecsccscsscee coofOF 556.3 read 556.1 
- -+ 9323 and 324. Under colamn Of hOUr.....-eccccceccseceeesees seceee for m.s. read h. m. 
i> - 9856 and 357. Under column of heur... -for  m.s. read h. m. 


380. 1st line from the top, for “a new spring y was,” Tead “1 “new springs having been.” 


382 


$883 and 387. Under column of hour... 


425. 
489. 


i: !..490. 


‘491. 


ty? r) 
A? 498. 
510. 


‘1st and 2d lines from the top, for “ which decreased,” read “a satisfactory determina- 


tion was made of.” 


2d line from the top, insert “‘ The observations recorded cannot, however, be depended 


upon until July, 1841.” 
to 407. Under column of hour... .-. for 


. for 


At 6 h. 15 m. Obe’d. H. Mill. Barometer, insert "166. 30 
18th, at 6 h. 00 m. insert 561. 

Gth, at Bh. OO m.......cccccccecccdcccccecsscccccvcccccecseacecefOF 
L1th, at 2 hh. OO mm... cc... ccc ccc cn ccc ccccccessceseeeerceces for 
18th, at 2h. OO mine... i... ccc. cece cceeecesconeccceeeccccesfOF 
Bth, Mean. ........ccccccccvccscccrecnccecccstesscceccsentessscaees for 
18th, mean.. odececcccecscccesccccsconecees ofOF 
Qist, at 13 h. 58. m. “insert 622.3 

Mean, at 13 h. 58 m.. wee cesseertsstereseeereceneees OF 
Reduced mean at 13 h. 58 m... cecsccccccccccesscs fOF 
Qist, reduced mean....... ecectcccesscccscccesvcccees £0F 
Qist, at 13 h. 5 m. insert 61.2 HO 
Mean at 13 h. 58 m.. seccaccevccesccccevccccsvcevencessofOF 
Vist, mean.. cecceccccvececcsecs secccecsscscnccvecsccse fOF 
16th, at Qh. 02 Woreeses eesces seeceee cen c cesses cecleccsccsseces for 


15th, reduced mean..... eserscceses 


00 m. read 
m.s. read 


577.9 read 
576. read 


15m. 
h. m. 


567.9 
577.0 
597.9 
559.0 
567.8 
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'@ 514. Reduced mean, at 13 h. 58 m...........cscssecessccesceeees fOF 

28th, reduced mean.. secees ws cesteaesastctensecteacsceecfOT 

515. Mean at 13h. 58 m... Luv eccecceeececees ...for 
Q8th, at 23 h. 58 m. insert 78.1 

Mean at 23 h. 58 m... ea ccccccucececececccccsesseesses OP 

_ 28th, mean.. es acosccccseccecccscccccscccsctcersces ce fOF 

520. Mean at 93 h. 58m... seceve nace eerecteeeencenteesecessccescncs for 

§22. Qst, at 14h. 02 m.. sesesees ..for 

523. 30th, at 12 h. U2 m.. "for 

Mean at 12 h. 02 m.. ceees ...for 

534. Reduced mean at 23 h. 58 n m.. wo ccscccoscsscscnsees fOF 
536. 31st, at 12 h. 02 m. insert 705. 0 

Redaced mean at 12 h. 02 m........ cc. cc ccc ec ecse ee: eevee fOP 

31st, mean.. . ee cceese sevccceccevcerseee hOF 

3lst, reduced n mean.. ececcccsesceecs ....for 
537. 31st at 12 h. 02 m. insert "68. 7 

Mean at 12h. 02 m.. se ceces .. for 

3ist, mean.. .. for 

539. Mean at 18 h. 00 n m.. cececccccsscscccees saccssevcces fOF 

546. Reduced mean at 13 h. 58. Moe ceccccte eee cccsvccecesceccece fOF 

547. Mean at 13 h. 58 m.. se eecscccncccceseccccscsceuecess fOF 

548. 5th, at 12 h. 02 Mesos ccsosececeeseccseccccecuccesccerseveccens fOF 


559. 


560. 
561. 


‘605. 


606. 
607. 
608. 


614. 


19. 


629. 
630. 


‘631, 


Mean at 12 h. 02 m... 


Reduced mean at 12 h. 02. OB Masveseevenemeseneenmnen 


Ath, at 22h. 02 m.. 
5th, mean.. - 
5th, reduced ‘mean.. 


. Mean at 2 h. 00 m.. 
. Mean at 13 h. 58 m.. cee cacceceasscconcceaest 
‘Reduced mean at 13 h. 58 I Moo. cccccccnccccccccccsccsesceeees 


Reduced mean at 15 h. 58 mu... cc... cccecceceececsccceeees for 
Reduced mean at 23 h. 58 m........ ccc. ccccsececcescccees so sfOF 
10th, reduced MEAN...............0ccccscccsceccersscccescvceece for 
10th, at 13 h. 58 m. insert 66.6 

Mean at 13 h. 58 m.. seceesee ... for 
10th, mean.. ...for 
Mean at 16 h. 02 m... seccccccccceccosessce fOF 
Reduced mean at 16 h. 02. m.. ceaccccccesceec ees SOF 
Oth, at 16 h. 02 m. insert + 61. 7 

Mean at 16 h. 02 m... oc eseucuccecce .. for 
Oth, MEAD..... ....ccccccccscnccccscccrcnccs muss cecrescasesesseces for 
Mean at 6 h. 00 am... ccc ccc ccse es cscnccccscece .for 
12th, at 7 h. 18 m.. .for 
Mean at 18 h. 00 m.. seus ccecesetescees .for 
3d, at 2h. 00 m. insert 555.4 

4th, at 2h. 00 m. insert 563.4 

5th, at 2h. 00 m.. . for 
15th, at 2h. 00m. ‘insert 572.2 

22d, at 2h. 00 m. insert 574.2 

25th, at 2h. 00 m. insert 569.8 

Mean at 2h. 00 m.. eccevcccccscesccsceccccecefOP 
13th, thermometer at 14 ‘h. 04 m... .. fOr 


The thermometers at 14 h. 04m. belong to 13 h. 58 m. where the corresponding reduc- 


tions are applied. 


Reduced mean at 2 h. 02 miu... cc. c cect pees scenes 


4th, thermometer at 2 h. 02 m.............ccccccsccceseeeees 
Mean of thermometer at 2 h. 02 m.............csccccee8 fOF 


28th, thermometer at 23 h. 58 m 


Reduced mean at 13 h. 10 m..... 
Reduced mean at 13 h. 16 m 
Reduced mean at 13 h. 22 m 


Reduced mean at 13h. 28 meicsscsccssssessssseseseesssees 


Reduced mean at 13 h. 34 m.... 


Mean of thermometer at 13 h. 34) TM... ccccccecesecen seve ...f0r 


Reduced mean at 13 h. 40 m.......... 


Reduced mean at 13h. 46 m.... 


vencceses . for 


vs snecocctecetenecseetecee SMT 


XXXIXx 
179.2 read 177.8 
188.1 read 182.7 
69.1 read 69.2 
71.2 read 71.4 
73.3 read 73.7 
748.3 read 748.1 
610.1 read 670.1 
78.6 yead 73.5 
68.6 read 68.4 
174.4 read 184.4 
601.6 read 602.2 
724.3 read 722.6 
616.1 read 615.5 
72.1 read 71.9 
73.6 read 73.2 
558.2 read 557.7 
220.2 read 217.7 
72.8 read 73.0 
691. read 696.0 
752.8 read 752.0 
666.3 read 665.5 
725. read 727.5 
718.7: read 719.1 
631.5 read . 631.9 
562.5 read 563.5 
673.8 read 674.1 
268.8 read 267.8 
262.4 read 265.1 
259.3 read. 258.3 
255.3 read 252.6 
62. read 62.1 
64.3 read 64.5 
787.7 read 784.0 
726. read 721.9 
56.7 read 56.9 
61. read 61.1 
563.7 read 563.9 
472.8 read 572.8 
556.5 read §55.8 
561.9 read 565.4 
568.5 read 567.3 
68.7 read 67.8 
482.5 read 482.1 
65. read 65.6 
62.4 read 62.6 
72.8 read 73.8 
254. read 255.1 
252.8 read 255.0 
251.3 read 254.6 
250. read 254.4 
248.2 read 253.6 
65. read 64.6 
249.1 read. 236 
QA Tread IAD 


Page 631. 


665. 


670. 
672. 
680. 
682. 


697. 
699. 


ERRATA. 
Redaced mean at 13 h. 52 mau... oo... . cece cence cceeseee OF 250.4 read 9631 
Reduced mean at 13 h. 58 m.u...........ccccsecwcceccccsecees for 250.4 read 2595 
Reduced mean at 14 h. 04 m.. woe fOr 249.6 read 250.4 
4th, thermometer at 14 h. 04 rr Mocsscccecsccccccescccsccces ss fOF 77.6 read 773 
Mean of thermometer at 14 h. 04 m.....................6. for 64.7 read 64.6 


Redaced mean at 14h. 10 . for 
The thermometers at 14 h. 04 m. ‘belong to 13h. 58 m., where the corresponding re- 
ductions are applied. 


. Reduced mean at 13 b. 46 min...... ccc ccc ccc eee ce eee es oof OP 205.2 read 2049 
Reduced mean at 13 h. 52 m...........ccccccccceccee scene es ofOT 204.8 read 2043 
Reduced mean at 13 h. 58 mui... cc. cece cece cece eee SOF 204.8 read 2042 
Reduced mean at 14 h. O4 min... occ cee ce ce evec ee fO® 204.7 read 203.9 
Reduced mean at 14 bh. 10 mu... ccc cece cc ecec ec eee ee MOF 204.3 read 203.8 
Reduced mean at 14h 28 m.... . for 203.4 1ead 203.8 


The thermometers at 14 h. 04 im. belong to ‘13 h. 58 m., where the corresponding re- 
ductions are applied 


Reduced mean at 13 h. 46 mu... oe... cece cc cececcecee es ofOT 198.5 read 193.1 
Reduced mean at 13 h. 52 mu... cc... cece ec eceeesceeeee ofOFr 198. read 1925 
Reduced mean at 13 b. 58.m............ccccce ec ceec ce ccsees fOF 192.5 read 1913$ 
Reduced mean at 14 bh. 16 miu... ccc... cece ec cncc ce eere es OF 191.2 read 191.6 
Reduced mean at 14 b. 22.m....... oc eee eeeeepeeereeee fOr 191. read 191.6 
Reduced mean at 14 h. 28 m.. . for 190.5 read 1909 
The thermometers at 14 h. 04 m. belong to 13h. 58 m., where the corresponding re- 
duactions are applied. 
28th, at 2h. 02 m... cc vcceccerccecccsseccccssesccncccclOF 562.5 read 5635 
Reduced mean at 16 h. 32 Mons ocecccceccccces ceceessees sfOF 521.7 read §31.1 
Reduced mean at 23 h. 58 m........ ccc cece cc csse cc ccenee fOF 180. read 180.5 
Reduced mean at 13 h. 46 m. .. for 178.3 read 177$ 
Reduced mean at 13h. 52 m vee for 178.8 read ¢ 1782 
Reduced mean at 13 h. 58 m... ..........cccccccscescccecee fOF 178.7 read 1778 
Reduced mean at 14h. O04 m... . for 178.4 read 1786 
The thermometers at 14 h. 04 m. ‘belong to 13 h. 58 m., where the corresponding re- 
ductions are applied. 
Reduced mean at 23 h. 58 m.. woe fOF 168. 7 read 169.0 


The thermometers at 14 h. 04 m. 1. belong to 13 h. 58 m., where the corresponding r- 
ductions are applied. 


715 and 736. A correction of +10.0 should be applied to reduced means. 


718. 


The thermometer at 14h. 04 m. belong to 13 h. 58 m., where the corresponding re- 
ductions are applied. 


719. A correction of -4-6.0 should be applied to the thermometers on the ist. 
A correction of —0.7 should be applied to reduced means. 
A correction of --0.3 should be applied to means of thermometer. 
721. BOth, at 2 bh. OD my... cer cccccecccccseccccesccecsvcccseese for. 736.5 read 7368 
732 and 733. A correction of 10.0 should be applied to.reduced means. 
733. Reduced mean at 23 h. 58 m.. . for 174.9. read 174.4 
735. The thermometers at 14 h. 04 m. - belong, to 13 h. 58 m., , where the corresponding reduc- 
tions are applied. 
738. 1th, at 22 h. 02 mi... cece cc escc ec eesescernceneecs for 717.7 read 7173 
744. Mean at 7h. 06 m.. ccscccccsccccccesccececschOF 569.6 read 5692 
749. Mean of thermometer at 29 h. 341 1 for 76.8 read 76.5 
752. The thermometers at 14h. 04 m. belong to 13 h. 58 m., where the’ corresponding 
reductions are applied. 
755. Mean at 22h. 50 m........ dc ecsecccccccccnccssscteccssocscesce for 744.1 read T4224 
Reduced mean at 22 h. 50 m...........cccccsceccoesccecs -osfOF 636.9 read 635.0 
767. Reduced mean at 23 bh. 58 m.u....... ccc cscc ec cceece cess ss fOT 236.3 read 236.8 
769. Reduced mean at 13 h. 46 m.u....... cc. cc cccc ce cse se cece se ofOF 221.5 read 220.0 
Reduced mean at 13 hb. 52m... cece ccces ee cece ee shOPF 220.5 read 219.1 
Reduced mean at 13 h. 58 Mevssssseeesersnsesserrssesseees OF 219.8 read 217.7 
Reduced mean at 14 h. 04 m.. ... fOr 219. read 216.8 
Reduced mean at 14 h. 10 m.. ... for. 217.7 read 216.0 
Reduced mean at 14h. 16 m.. : ... for 216.5 read 215.3. 
Reduced mean at 14 h. 22 m.. . for 215. read 214.4 
The thermometers at 14 h. 04 m. "belong to 13 h. 58m., where the corresponiling re- 
ductions are applied. 
772. Reduced mean ‘at 22 h. 08 m........c....cesc0- ...for 681.8: read 680.8 
. 776. Reduced mean at 17 h, 26 m.......s0cssc000.- . for 683.4 read 686.4 ' 


ge 


, ERRATA. wii 

784. Reduced mean at 23 h. 52 m.. sccsesccccesescecreses fOP 250.7 read 250.4 
Reduced mean at 23 h. 58 m.. .for 250.5 read 250.0 

785. A correction of +-.7 should be applied to to “the ‘reduced means. 

786. Reduced mean at 13 h. 34 m.. seeterenssneees fF 260.6 read 261.3 
Reduced mean at J3 h. 52 m.. es accccccccscceccccss fOF 255.5 read 254.4 
Reduced mean at 13 h. 58 m.. sececcccscececscesesscfOF 254.2 read 252.6 
Reduced mean at 14h, 04 m.. . for 253. read 252.5. 

' The thermometers at 14 h. 04:1 m., , belong to 13 h. 58m., where the corresponding re- 
ductions are applied. 

792. Reduced mean at 16 h. 08 m.............cccccccccccecctecsesfOF 714. ‘read 715.3. 
Reduced mean at 16 h. 14. m....... ccc cc ccs cc ccccecceces ee fOP 714.8 read 716.1 
Reduced mean at 16 h. 20 m...........ccccccccccccessccscees for 714.5 read 715.8 
Reduced mean at 16h. 26 m........... ccc ccccccceseeescscee fOF 714.4 read 715.7 

802. Reduced mean at 13 h, 04 m.............cccescccesessees.e-fOr 266.1 read 266.8 

803. Reduced mean at 13 h. 58 m.. .. for 267.5 read 267.8 - 
The thennometers at 14 b. 04 m. a. belong to 13 h. 58m. -, where the corresponding re- 

ductions are applied. 

804. Reduced mean at 11 h. 32 m.. for - 710.1 read 706.7 
A correction of —6.0 should be applied to thermometers on 13th. 

A correction of —4.4 should be applied to reduced means. 
A correction of. —0.2 should be applied to means sof thermometers. 

824. 4th line from top... ves ..for northeast read southeast. 

876. At 11 hours, corrected height of bar. "No. ‘Ll... — for 30.528 read 30.258 . 

909. At 22 hours, corrected height of bar. No. 1.. vecee ese fO¥ 30.434 read 80.334 

1166. 7th line from top, omit ‘ times of observation.” 

1168. 25th, at 20 h. 00 m........0.2.. voce ne vececccesccstecceceseecs for 557. read §54.3 

L171. 17th, at 12 b. 0] m.........ccececeees seceeee Pisces ceseeeceess for 873.8 read 875.8 

1173. Reduced mean at 20 b. 04 m.......cccceccasscccecscceeseeers for 210.1 read 211.5. 

Mean at 22h. 04 m.. seecececevecvcsccsceccsccccsoes s fOF 757.7 read 762.9 
Reduced mean at 22h. 04 Meee oot caceccecccececcssees for 236.4 read 221.6 
12th, mean.. wees seenascocescecsescsescecessesecfOF 833.1 read 833.8 
14th, mean.. srsssussctuareutasaesteressacecessrecteensee fOP 770.5 read 777.0 
24th, MBN so. -.  oncesccccccceeeecsstssceteccecensesetscconnesssfOF 753.1 read 753.4 
QB9th, MEAN........ccccecceccccsssccesccscecscceccscccesecceseces cefOF 701.6 read 704.9 
Monthly mean...........csceccccscssecceeccsccescccscscseece ces fOP 762. read 762.4 
1Bth, reduced MeEAN.............ccccccceccvscecccesccccsccesces fOF 245.9 read 246.6 
14th, reduced Meam.............scccccscccccsccccccscccsccccees fOF 227.8 read 234.3 
Qhth, reduced MEAN.............ccccccccccscccenccoscscececscessfOF 203.7 read 204.0 
29th, reduced mean... sresreensnsseteeceassenseniees esse dF 206.2 read 209.5- 
Reduced monthly mean.. soneccscccccrcsccscccsecceseeees fOF ' 231.4 read 232.4 
1176. 17th, at 2h. 00 m... vsesesecuuseseesassancerensenersseees fOP 568. read 569.7 
18th, at 2h. 00 m........ lacecesscessceeceessece Secccceccscceces for 569.7 read 564.7 
Mean at 2 h. 00 m.. be cencccccssveccrscccccecescsscsesessfOF 566.5 read 566.7 
18th, mean.. . for 565.1 read 564.7 

1177. In note at bottom ‘of page “for 2h. 193 n m. read 2 h. 14 m. 

1190. 4th line from top, insert, “The instrament, in 1844, returned to its former reading. A 
mean of the two changes 18.7 has been used to correct the previous observations of 
this half-year.’, 

1191. Subtract .7 from the means called “ New Position.” 

1194. 3d, at 2, h. 04 m......... bemeccececcseecercteeccececcssssacsees for 786.3 read 787.3 

1195. 26th, at 8 h. 04 m.,,........ccesesccceeecssecncoscessseece ees fOF 78.8 read 78.1 

1197. 10th, at 18 b. 00 m...........ccccceece scence cocseeseescetecees for 550.1 read 530.1 

Mean at 18 h. 00m... weccescesccvcccceesccsseee ce f OF 532.3 read - $32.1 
From boarly means subtract. 2. 

From daily meane, previous to 10th subtract .7. 
Monthly mean.............00. Ceeceesecccccessencesencnsesaseuees for 542.8 read 542.6 
In note at bottom of page... eases cececesecsceseseccecesce ss fOF April read July 

1208. 16th, at 13 h. 54 m. ..for 445.6 read 545.6 

1212. Heading at 22h. ¢ 02 m. for 22 h. h. O24 m. ‘read 22 h. 02 m. 

1265. At 3 h. 36 m.. ocoseqessvsce ...for 663.8 read 563.8 

1271. At 16h. 48 m.. eececee cocccecccccevesecosctoecssseees fOF 340.4 read 540.4 

1277. At 0h. 42 m... ssettnetinnneeemensnteeres ef 640.9 read 540.9 

1294. Mean at 1h. 50. m.. seseeerearesetsnssssennics eee fOF 878.7 read 874.7 

Reduced mean at 1 h. 50 m.. oeeevecsecccecccsesceees fOF 795.1 read 791.1 

1295. Moan at 2..b. 14 m.... ccc cece cence cc cmee ec eeee scence eco fOF 876.7 read QUAN, 

Reduced mapan et 2b. 14. m......c.cccsccsccscece essen ences ce for ‘TI93. read “RAN: 


iii 


Page 1310. 


1323. 


1333. 
1349. 


1361. 
1369. 


1458. 
1484. 


1487. 


1488. 
1500. 
1534. 
1537. 
1538. 


1635. 
16-16. 
1663. 
1712. 
1739. 
1743. 


1768. 
1770. 
1818. 


1819. 


1820. 


1826. . 
. Wh, at 14 h. OG mi... oo... eee cece ccce cc esse cecscenees for 
1841. 
1844. 


1847. 
. 30th, reduced mean.. 
1849. 


1850. 
1855. 
1870. 
1875. 
1876. 


ERRATA. ° 
Mean at 22h. 44 m... cv cccccccccsscceccescesccee OF 
Redaced mean at 22 h. ‘44 m.. ceeecaces ...for 
30th, at 3 h. 36 m.. ... for 


10th, at 3h. 42m. insert 566.7 
Mean at 3 h. 42 m.... bese ceccceceeccecucccececs 
10th, at 3 h. 4B Wesccccecccceccccceeecceeecccetccecncecceeee . 


Mean at 3b. 48 moi... ccc cc ete eee ccs ce scence ceee ee AfOF 
10th, at 3h. So mii... cece ee cece cc cen ccc ersce eens fOF 
30th, at 23 bh. O4 mou... e cece cece ee cre sccecse reeves s oe fOP 
Mean at 2h. 26 m... se cececcaseecseceses woe. fOF 
Reduced mean at 2 h Q6 Mh... cecccsecsssestsecsetsgecseses for 
Heading for mimimum read minimum. 
Mean at 22h. 58 m.. . . for 
Reduced mean at 22 h. 58 m.. for 
r 


2d, at 23 bh. 14 m.. thermometer... wv oecccceacecccstesecenes 


12th line from top... ...for 
14th line from top...........scessseeeeee ee eereee esses ease eceee MOF 
" 22d line from top...........cc0ceccssceeeeceeeecsetecsceces eee fOF 


25th and 26th line from top............ccsceseessesseeesseeees 
27th and 28th line from top.............c..ccescceceesesceeees 
30th lime from top......s.....ccccccccsssevesesccccseccorsssenecs 
At 2h. 40 m...a. oe 

At 8h. 22 m.. 

Head of the page ‘for June 26th read June » 20th. 


869.6 read 
779.5 read 
563.6 read 


565. read 
545.8 read 
564.6 read 
573.4 read 
866.1 read 
955.3 read 
816.5 read 


837.7 read 
176.2 read 
79.9 read 
11 read 
12 read 


15 read’ 


16 read 
17 read 
18 read 
353.2 read 
675. read 
561.1 read 


624.3 read 


Magnetic Intensity ; erase ‘‘ Intensity by 24 observations, 2.45.35.” 


Jaly 2th ; erase “ Intensity by 24 observations, 20.00.10.” 





Magnetic Dip, Needle No. 3 (Lloyd) with A end N for 719.51’ read 719.51'.17. 


At 2 hours, corrected height of barometer.................. for 
At 11 hours, corrected height of barometer.......... .....- 
At 8 hours, corrected height o of barometer..............006. 
At 4 hours, hygrometer... wince censceeaecesseeeneererses 
At 18 hoars, clouds... eeeeee 

At 21 hours, force of vapor... 

At 21 hours, calcalated dew point... bee. 
At 3 hours, corrected height of barometer..........0.:-+-+ for 


At 4 hoars, obeerved d height of barometer... ...for 
3d line from top... sees beneees . for 
4th line from top... for 
25th, at 11 hours... for 
From hourly means “subtract 3) 

In note at bottom of page... . for 


In note at bottom of page...........ccccccsecsessesseccasccees for 
From hourly means, sabtract 3 

From daily means, previous to 11th, subtract .8. 
Monthly mean.. bececccecsceccecescecseepescees 
Reduced mean at 93 h. 04, Mvvccverescceees Love cececeesssees 
30th, a A 
6th, at 19h. 02 m.. 
Mean at 19 h. 02 m... becccccccescncercccessssececes 
Reduccd mean at 19 b h. ‘02 Moe coecccccccssevances cesesceers 
6th, mean.. . su cceevececes 

6th, reduced. mean.. hee eecevcceccsceetesccvessesece 
Reduced mean at 9 ‘h. “04 m.. sevwececucessccuscsseecesseses ces 
30th, at 9 h. 04 Mass cccocecscceeccecvecccceeceeeeeeeenvedhe 


Mean at 9h. 04 mui... . ccc. cccscecaccscnccsccceccescessee cefOF 
Gth, at 17 be. Ob mann... ccc cccc ce csccccccscscecacsecesees for 
BOth, Mean...........cccceccescccccncsccecscccccsccsecsscecssaces for 


For April 17 read April #17. 

Reduced mean at 22 h. 04 m........ cc. cccscececee css ensence 
Mean at 3h. 00m... cece ccccececceccnsccesesesecsete 
Mean at 17h. 02 m... cece concectessccccncceessccetess 
Reduced mean at 17 h. “02 Mecosccssesseseccssssensessersece, 


30.102 read 
30.399 read 
30.127 read 
88. read 
Ci-cu read 
612 read 
64.7 read 
80.156 read 
761.00 read 
27" 2 read 
.000 040 read 
557.5 read 


-+-19.5 read 
13th read 


558.3 read 
294.6 read 
561.4 read 
591.6 read 
1078.7 read 
1062.9 read 
998. read 
1059.4 read 
995.8 read 
294.6 read 
311.1 read 
69.7 read 
67.2 read 
70.3 read 
64.2 read 


269.6 read 
546.9 read 
1096.5 read 
1016.7 read 


30.002 
30.299 
30.027 
98.0 
Ci, Ca, 
512 
59.3 
30.156 
760.00 
27" .3 


.000,036.5 
560.4 


+187 
12h 


558.0 
295.7 
561.9 
592.1 
1068.7 
1062.5 
997.6 
1059.0 
995.4 
297.3 
306.4 


67.0 
70.9 
64.0 
270.9 


1096.9 
1017.1 


ERRATA. . 


xiii 


age 1877. Reduced mean at 21 h. 02 mu... eeeeeeeseeeceeess fOF 998.8 read 999.1 
1890. Reduced mean at 21 h. 02 m..................cccceeeceesss-for 1021.3 read 1023.1 
Reduced mean at 1 h. OF m..............ccccccceesseeeeeess fF 1030.3 read 1029.3 
1899. Mean at 2h. OO ma... oc... ccc ee ees e es cese ec eenes Laeesecees for 549.2 read 548.8 
1901. Reduced mean at 21 fi. 02 m..............cc...s0cc00000.2--f0r 1046.6 read 1015.6 
1912. Mean at 23 h. 02m... cc. cece cece cc ence cvcececeescae eres for 1122.8 read 1123.2 
Reduced mean at 23 h. 02 m.............cccceeccsssecessss-fOF 1040.7 read 1041.1 
6th, at 1 h. 02 m.. sececsscccsecccsecsccsccscsseee fOr 1113.8 read 1138.0 
1915. Reduced mean at IM h. “04 Moesssccsecccsscerscceccccescessee OF 337.5 read 332.2 
1917. 19th, at 14 bh. Of min... . ce eres cc ones ececcrsecccsncesscves for 71.5 read 71.8 
1922. 30th, at 16 h. OD] m....... cc. ce cece enc ec cere seccececcesecss for 1121.9 read 1131.9. 
1923. 30th, mean.. sacecasscevcccvccteccccccevcccccscscccsscscsesseefOF L116. read 1114.7 
30th, reduced n mean.. secccsccccecsececcscccessscsecseseese fOF 1163.9 read 1162.6 
1926. Reduced mean at 13 ‘h. 04 ID... cececccecceccccccccceccseesses fOF 313.8 read 313.6 
Reduced mean at 14 h. 04 miu...........cccesceccceccccesss fOF 305.6 read 305.3 
1932. 9th, at 2h. OO m.............. Genes tees esccepeeseccctceeeseees for 556. read 546.0 
1933. Reduced mean at 17 h. 02 m.....0....cccccocccesccecsssceeefOF 1089.7 read 1089.3 
1949. Reduced mean at 23 h. O4 mii... .ccedccccsscceccsscccscces fOF 310.7 read 309.7 
1952. 23d, at 14h. 10 mM... ecu ec cece cece rc eneeses for 791.9 read 789.8 
1956. At Sh. 38 Mevsssogreeeserescessenscreseasiesenneesseeeseesse fF 1021.7 read 1021.5 
1962. At 8h. 26 m.. .. ...for 1747.2 read 1047.2. 
1964. At15h 54m.. seoeeessesee ...fOr 541.9 read 541.0 
1995-2000. Subtract 3 {rom 1 means. 
1995. In note at bottom of page..........ccesssecsssccceesesceeeess fOF +199 read -++-18.7 
2030. 30th, at 7h. OO m. oo... cece cee ee ccc cnee er erensceees for 591.6 read - 592.1 
2045. 6th, at 14h. 28 m. thermometer.................e0e00e0002. fOF 69.6 read 70.1 
2047. 27th, at 7h. OO miei... ccc cc eccc ec ee ees veces cccesen ens cfOF 539.8 read 539.2 
2051. 17th, at 33 b. 36 ane... ce cece ee cee eee cesecceeee ee AOF 534.1 read 524.1 
Mean at 13 h. 36 Mm..... 2c... ccee cc csccccencesccecsceeese ss fOF 562. read . §61.6 
2065. Mean at 18 h. 06 mun... ccc. e ccc ecce ec uccctevecceeeeces OF 537.2 read 537.8. 
2096. 22d, at 14h. 04 m. .. fOr 825.7 read 825.0 
2116. 24th, at 6h. 12 m.. .. for §55.2 read 553.2 
2122. A.correction of +1. 0 should ‘be applied to reduced | means at 12b.14m. and 12h. 20m. 
3437. 14th, at 3 h. 30 m.. ... for 558.3 read 559.3. 
2157. Mean of thermometer at 21 h. 021 m.. pecceseccee es fOP 71. read 71.9 
2171. Mean at 3h. 24m............. eectcsccees seesececesesseesees for 551.7 read 549.4 
2182. 22d, at 13 bh. O4 m.. . Lececsccacsecteescess ..for 836.1 read 836.4 
« 2194. Reduced mean at 2 h. 44 n m.. SescccccsssceccsssceesefOF 12445 read 1144.5 
2209. At 16h. 54 m.. oes vecateccustenctutcecvatesseseesf0P 562.2 read §52.2 
‘2219. At 4h. 04m. thermometer... ee esenceccesce ... for 60.3 read 57.2 
2221. For March 30th read March 29th. 
2224. At 23 h. 42 m. 30 s.. eecescesseccess for 1199.4 read 1099.4 
— At Dh, 02 mine cece cece entceceeecseeeeeseseones for +1126.4 read 1126.4 
2227. At14h. 58m .for 505.2 read 805.2 
2269. At 21h. QB... ccc ccc cc ces eet ecceccnscccccnveccessusewens for 778.2 read 768.2 
2275. At 7h. 10 m.. .for 899.3 read 799.3 
2277. Fos December ‘read ‘Joly. 
2285. April 2d, A end N, 8th observation of N. end needle...for 72.20 read 72.28 
April 2d, A end N, 3d mean......:...ccccceceseseeoesoen oes for 71.03 read 72.03. 
2287. April 23d, dip with A end Nuvc..cccscccsssseeesees ‘Se seeeees for 719.57'.41 read 719,55'.75 
April 23d, dip by 24 observations............0...++s00e++0-.-for 719.53'.39 read = 719.52'.56 
April 30th, dip with Bend N.w..........ccecee ee eeeeeoceeees fOr 719.56'.54 read 719.51'.54 
April 30th, dip by 24 observations....:..c....ccecceccereees for 719.58'.56 read 71°.56'.06 
2288. May 7th, dip with A end Novseccsovssstteecsnntessereeeseee:fO 719.57'.08 read 719.57'.17 
May (th, dip by 24 observations... eosescees efor 719.55'.81 read 7129.55.85 
May Ath, dip with B end 5... see for 71°.59'.90 read 71°.59'.00 
2613. Head of page, for Declinatoin ead Declination. 
2619. Mean at 14h. 04m... Lec cscccccscccdeccccccorscccsscsechOF 714. read 715.1 
Reduced mean at 14 h. 04: 1) an ceseccecccess @....for 311.7 read 312.8 
2620. Reduced mean at 23 h. 04 m.. «oe -fOF 312.6 read 311.2 
2630. Mean at 14 h. O4M.......ccc-cccccccevcnscsetecccecersccceeces fOF 633.5 read 634.4 
Reduced mean at 14 h. 04 IN... ccecdcccsceecssccccsccccsccsssfOF 327.1 read 328.0 
2631. 22d, at 20 h. 04 m.. bu eceseccosscteecses .. for 764.9 read 784.9 
Mean at 20 h. 04. m.. for 658.6 read 659.4 
Reduced mean at 20h. 04 m... Se seecccucceseccececessfOPF 300.9 read 301.7 
QBd, MEAN......cssrcrcsecceecscsccsees ssccaenseauavayccorneeeseed0t VISA werd TVS 


Page 2631. 


2641. 
26-45. 


=) 


2656. 
2657. 


2658. 


2659. 
2660. 


. 2666. 
2662. 
2669. 


2670. 


“2671. 


2675. 


2682. 
2691. 


2693. 
2695. 
2702. 
2704. 


2711. 
2717. 


2748. 
2775. 


2780. 
2788. 
2796. 
2801. 
2802. 


 BRRATA-. 

Q2d, reduced MEAN..........cecccseceseceeesctes beecneccecsenes for 303.8 read 3046 
20th, at KL h. O4 ma....... cece eee eee levee csesenesevecerecses tor 492.8 read 492.0 
QWth, at 1] h. OF mi... c.ccecccecseencsccesccees cee teecescees for 482. read 484.1 
Ath, at 13 hh. 5B mi... cce cc ceseeceneceeersectensseeeecenes for 750. read 698.0 
4th, at 14 h. 04 m....... eee erenccetscectcsseceaseenecect sees: for 698.9 read 696.9 
Ath, at 14 hh. LO mice. cece sce ecee tc ecec ee creseeeeceee cee fOF 698.6 read 696.6 
Q9th, at 14h. 1O min... ee ecee ee cceccesencencesec sucess OF 843.7 read 843.1 
Blast, at 8 b. UO mun... ccc ec cece se eece ee enenscuvsaeeenes for 538.5 read 508.5 
Heading Gottingen t time, for 10 h. 00 m. read 19 h. 00 m. 

3lst, at 0 h. 00 m.. eee . . for 634.8 read 534.8 
3lst, mean.. Leet eecccucceevecseetencseceets . for 532.6 read 5313 
14th, at 12h. 02 m.. eee dor 1268.2 read 1264.6 
12th, at 16 hh. O2 Mm... cece cece et eece ec ereeeaseeees for 1277.8 read 1279.8 
28th, at 21h. U2 mi...... cece cc ecccccesccccecesecerssseesseeefOF 1276.7 read 1266.7 
Mean at 21 h. 02 mo... cece ccc eec ee cess ee eene te teeseeees for 1247.1 read 1246.8 
Reduced mean at 2] h. 02 m.. seveneees ..fur 1188.9 read 1188.6 
Mean at 22h. 02 m.. ..for 4248.8 read 1248.4 
Reduced mean at 22 h. U2 1 m.. for 1188.6 read 1188.2 
QBth , MEAN......crccccorccccesrecscesecenecseesescsetesesaceseces for 1274.4 read 1274.0 
28th, Teduced MeON.........cccccecscccccsccccessceteccescuses ,for 1203.8 read 1203.4 
VYTcth, at WB. Ok MerccccccccccsccscecscccescsescccetseseeeesfOF 74.5 read 75.5 
Mean, at 6 h. OO 11..... 2. ccc ccecgcecccecseenqeceeecsceeeees OF 531.5 read 531.1 
3d, at 18 hh. OO miei... ccc cece cece eten sc ecescececcseeessfOF 529.7 read 519.7 
Mead at 18 h. OO mini... cic. ccccceecec ce cccecsecssccececes fOF 521.7 read §213 
Bd, MEAN... ....cccccccceecscccvceetcceseccccsssetseecceeseseness for 529.4 read 529.0 
ith, at 12h. 02 m.. Sevcececcccccccccsecsceccssseceseess fOr 1248.4 read 1258.4 
Mean at 12h. 02 m.. seeeccececcncececseecses for 1275.1 read 1275.5 
Reduced mean at 12 h. 02 m.. sec vepecceccccceccecccsccsenseees for 1208.6 read 1209.0 
7th, at 16 h. 02 m.. vessccvccescncsscccessscvesscccese-fOF 1285.6 read 1288.6 
24th, at 16h. 02 m.. secscpeenseseetee bec oseacccssevvceses for 1299.1 read 1299.1,2 m. late 
Reduced mean at 16 h. Q2 m.. eeeens .for 1237.9 read 1235.9 
Mean at 17 h. 02 m.. eee efOF 1304.9 read 1304.7 
Reduced mean at 17 h. 021 m.. ..f0or 1235.2 read 1234.0 
Mean at 21 h. 02 m.. beeceteteccvccesstesees .. for 1287.3 read 1287.7 
Reduced mean at 21 h. 02 1 Uc cceccccseccecsccenccseseeuseces for, 1242.1 read 1211.5 
Mean at 22 h. 02 m.. beseceeeececs for 1287.4 read 1287.9 
Reduced mean at 22 h. 021 a for 1209.9 read 1210.4 
A i. for 1280.3 read 1280.7 
Tth, reduced MEAN............cceseccccccceseececsscsvecsseeees fOr 1209.1 read 1209.5 
Mean at 22h. O-4 miu...... ccc cece ce ccen esc erccvecessseeerense for 828.3 read 827.9 
Keduced mean at 22 h. 04 m.. caccccsncccececcecccescfOF 224.9 read 224.5 
At 5h. 20 m.. seceeccccosencposcccccsscccorsccesscceseeeefOF 1313.3 read 1213.3 
At 0h. 38 m.. se csececcseseccsgcevcscersccscscecssseees fOF 1166.3 read 1266.3 
At OW, 44 Mesccecceececee vececerccecccccceccstcteccectesseneessfO? 1164.5 read 1264.5 
At 16 h. 26 m............. pees co eeeccaacsereteseccesssseesentes for 1275.4 read 1276.4 
At 16 bh. SA om... cc... cc especccuneepecces secseseccescsessces oes fOF 513.6 read 518.8 
At 10 B. 10 mi... ccc ccc eee eec nce eeceecees sec eeseneeess for 598.8 read 597.8 
Mean at 7 h. 30 m............ cece cacccecccsceveccssses dveveeess for 551.4 read 531.4 
9th at 2h. 12 m........... pessceee lence oneacecrecsecseccececesee for 506.4 read 516.4 
Mean at 2h. 12 m.. vecesees esfOF 533.1 read 533.5 
Heading of page, for Maximum read. Minimum. 

llth, at 14 h. 04 m... eeseceseccccssccscescccscscccccces sfOF 742.8 read 732.8 
Mean at 14 h. 04 m... Lesveececsceccsscccecsescoecess fOF 715.5 read 715.1 
Reduced mean at 14 h, OL Massccccseuscccesccececes cesses AOF 313.2 read 312.8 
L1th at 22 bh. O4m.... cece cce ce cscsececscccccsctcesescecss sfOF 688. read 688.6 
L4th at 12 b. 0] me... ccc ccscsccersccecscssccssecees fOF 1268.2 read 1264.6 
Mean at 12h. OD raurtersretsseresstesssseestee veoseeef0P =: 1132.7 read 1232.7 
12th at 16h. 02 m... vettenrenrersenceesanneentcnsc tee F 1277.8 read 1279.8 
Mean at 18h. 00 m.., “possess sectccscesssvccsscsecsseseeefOF 521.7 read 5213 
Mean at 2h. 02 m..... oo becceeeeecentestectscsttensvenssef¥ 1298.4 read 1298.0 
Lath at UZBb. O4m,... coc... cccccescccsccseseccecsssceecssseees fOF 852.7 read 851.7 
Reduced mean at 13 h. 40 m. ce cccssscacaccceccsesccsecceees sfOF 247.5 read 246.4 
Reduced mean at 13h. 46 m....... pee ceescescscccccssteeess for 246.1 read 245.2 
Redaced mean at 13 h. 52 m..........ceccesceseccecsseeeccesfOF 244.8 read 244.1 
Reduced mean at 13h. 58 m.......,..cccccccccsevscsceccoeesfOF 243.5 read 243.0 
Reduced mean at 14h. 04 m....cq...cccceee sen eccevesvecers for 243.4 read 242.0 


ige 2802. 


2993. 


2998. 


3019. 


3028. 


3033. 


3037. 


3040. 
3042. 
3043. 


3044. 


3045. 


3077. 
3083. 
3087. 
3089. 


3092. 
3128. 
3136. 
3138. 
3139. 


3141. 


-BRRATA. 

Reduced mean at 14h. 10 m.....0.. ccc ccc ccc ceceee es. OF 
Reduced mean at 1th. LOM 2... cc. cc ccesc eens ccc eees for 
Reduced mean at ld.h. 22 m........ ccc cece cc ccececcece for 
Qd, phases of the moon insert €. 

8th, phases of the moon insert ©. 

15th, phases of the moon insert j. 

23d, phases of the moon insert .@. 

Sist, phases of the moon insert. ¢ . 

19th November... eS (6) ¢ 
29th November................cccccsccne cocee cucccccececessees for 
22d, barometer, reduced... sev cesccevseces ..- fOF 
At 6 h. 15 m., baroineter, reduced see teeccvcceccscccccsecees for 
At 10h. 15 m., barometer, reduced................c0sscee 00s for 
Barometer, reduced, 10h. 15.m.,“Oct., Nov., and Dec.” for 
éth January............ piece eeceeeceeescerssstereseetesseetessess for 
TWth Jangary.......... ccc cccecccceccscccsenscessececessveesceses for 
Vth January ..........cecccccccecces ccuecssseccseesessescenecs for 
Oth December............ccccccccceccccccccsecececscccesaccceus: for 
Bist AUQUBt.... 0... cee cece ee ececeescnceeasene seseeeeesaees for 
Vertical force, 13 h. 58 M., May..........cccceceessceee ceeee for 
Horizontal} force, 12h. 02m. June...... ccc... cscs cce eee eees for 
Horizontal force, 16h. 02m. June.....................000-.-f0r 
Declination, 2 h., AuguSt...............cccccceeeseveceeses one fOF 


Declination, 18h., September...... ....... vevesseeee veeaeees for 
Declination, 2h., December... 


Vertical force, 93 h. 58 m. , August... . for 
Vertical force, 13 h. 58 m., October... veesecstsecseeees fOF 
Vertical force, 13h. 58 m: ‘December. Levee essevececseneeseees for 
Vertical force, 15h. 58m., Deceaggber..................55 for 
Vertical force, 23 h. 58 m., December................00-005: for 
Horizontal force, 12 h. 02 m., Angust................00002-efOF 
Horizontal force, 22 h. 92 m., October.....0..... cccsececoess for 
Horizontal force, 16h. 02 m., December.................-..for 
Declination 2h., “ Oct., Nov., and Dec.”.............0000. for 
Vertical force, 13h. 58 m., “April, May, and June.”.....for 
Vertical force, 23 h. 58 m., “ July, Aug., and Sept.”.....for 
Vertica] force, 13h. 58 m., “Oct., Nov.,and Dec.”...... for 
Vertical force, 15 h. 58 m., “ Oct., Nov., and Dec.”......for 
Vertical force, 23 h. 58 m., “ Oct., Nov., and Dec.”...... for 
Vertical force, 13 h. 58 m., “ Jan. to June.”..... ......... for 
Vertical force, 13h. 58 m., “ July to Dec.”........0..0000 for 
Vertical force, 15h. 58 m., “ July to Dec.”.............065 for 
Vertical force, 23 h. 58 m., “ may * to Dec.”...........2+.--for 
Vertical force, 13h. 58 m., 1842... o ceeeee ...for 
Vertical force, 23 h. 58 m., 1842... . for 


Horizontal force, 12 h. 02 m. “ April, “May, ‘and June.”f..or 
Horizontal force, 16h. 02 m. “ April, May, and June.”’..for 


Horizontal force, 16h. 02 m., “Oct., Nov., and Dec.”...for 
Horizontal force, 22 h. 02 m., “Oct., Nov., and Dec.”...for 
Horizontal force, 12h. 02 m., “Jan. to June. ” a ecccaseces for 
Horizontal force, 16h. 02 m,, “ July to Dec.”............. for 
Horizontal force, 22 h. 02 m., “ Juy te to Dec.”..............for 
Horizontal force, 16 h. 02 m., 1842... eeseccecceseseAOF 
Horizontal force, 22h. 02 m., 1842... wo 00 fOF 
Barometer, reduced, 23h., “J uly, Aug., ‘and “Sept.” ” anes for 
Augast previous to 10th subtract 7. . 

Declination, 18h., August............. .cccesssceeres Oa eeeeees for 
20h., “ July to December. D eee enecdsencesnsneseetcsseeacesees for 
20h. 1843... bun eeSecccccscceececsccccecsessccsesss fOF 
Declination, “August... srseerecttsnnensserseansssenesee A 
4th line from the top... bc escacncsccscesesccssceseeeess oofOF 
Zh, August..............c0008 Lec eveeeteenccaseece ceccccecveveees for 
21h. ODm., Angust.........ccccrecccnsescccsescccccseccserseres for 
23h. 04m., January... Se cesesceccesccessssecenssceses se fOF 
QQh. O4m., May............cceccccsececsssecs Lee adsessescncces for 
2h.,“ July, Aug., and Sept.”.....0..0 fot 


SSH HSSSHSseseSStene ss sees 


243.6 read 
243.9 read 
242.8 read 


563.9 read 
563.9 read 


33.007 read 
29.971 read 
29.970 read 
29.946 read 


559.8 read 
568.1 read 
566.7 read 
254. read 
616.9 read 
179.2 read 
553.4 read 
575.5 read 
564.5 read 
558.2 read 
562.5 read 
174.4 read 
220.2 read 
267.5 read 
262.4 read 
259.3 read 
602.6 read 
683.5 read 
725.5 read 
565.2 read 
183.8 read 
178.2 read 
246.8 read 
247.5 read 
248.7 read 
200.4 read 
221. read 
216.2 read 
213.4 read 
210.7 read 
207.3 read 
527.9 read 
551.3 read 
710.1 read 
697.8 read 
803.6 read 
672.7 read 
618.4 read 
598.4 read 
575.8 read 


29.799 read 


551. read 
554.2 read 
595.1 read 
561.5 read 


-000,040 read 


549.2 read 
1046.6 read 
294.6 read 
269.6 read. 


DAT A read 


xl 


241.5 
241.1 
240.6 


559.7 
561.4 
30.007 
29.974 
29.978 
29.948 
559.0 
567.3 
567.8 
252.6 
616.0 
176.4 
554.1 
576.6 


561.3 


.000,036.5 


548.8 
1045.6 
295.7 
2™Q¥9 
TAA 


xlvi 


Page 3142. 


3143. 


3144. 


3157. 
3175. 


3192. 
3193. 


3197. 
3212, 


ERRATA. 
21h. 02 m., “ July, August, and Sept.” ” eccccecsss ofOF 
21 h. 02 m., ‘‘ July to December.”. cesccccssceccnccess OF 
23 h. 04 m., “ Jan., Feb., and March.”  evcccccceseccsscescfOF 
22h. 04m., “Apr., May, and June.”. ssetseesseesseenene OF 
23 h. 04m.,“ Jan. to June.” Le etacceeccccosees . efor 
Declination, January... se ceveseecs .. for 
Declination, “ Jan., Feb., ‘and March. Me secatseeetsenscere: for 
Declination, “ Jan. ‘to June. ” eecsccecnes .. for 
5th, barometer, reduced...........scccescccsscccccccsccseesees fOF 
Q0h., “ July to Dec.” .......cccscsescccscccccsscccecsscseesseces for 
Q1h., “July to Dec.”.........cccscccesersrcssescossesenseeseefOF 
2Qih., 1844... secccveacecccsccvcecccccsccccscovecsccessfOF 
23 h. 04m., January . so suesnenscssccucssas cesecessccceseeseeese for 
Vertical force, 93 h., 04 m., ‘“‘ Jan., Feb., and March”. ..for 
Vertical force, 23 h.,04m., “ Jan. to June. ”, ...for 
25th, barometer, reduced eeccees ce nvescccccencteccscscenceccecss for 
“ Apr., May, and June,” barometer, reduced..............for 


1035.6 read 
1065.7 read 
289.9 read 
273.5 read 
282.8 read 
558.3 read 
558.2 read 
554. read 
30.017 read 
29.904 read 
29.909 read 
29.936 read 
312.6 read 
308.2 read 
274.2 read 
29.848 read 
30.908 read 
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NOTES AND CORRECTIONS TO PLATES. 


@ 


‘EP Where both the Géttingen and Observatory times are found on the plates, the former is res 


e 


ferred to in this list. 


I-VII. These curves have been reduced to the general series by the cgrrections found on 


pages 2978 and 2996. ; 
IX. August 31st, barometer...........c.......e0eceee0e-0.-f07 29.961 read 29.861 | 
° XI. December.4th, barometer.................. peeeeesseees for 30.295 read 30.395 
December 26th, force of vapor...... ...scccceeescees for .073 read .173 
XIU. June, 6h. 6 m., barometer..................cc0006.-for 29.878 read 29.884 
June, 14h. 6 m., force of vapor................00085 for .521 read 531 
July, 0 h. 6 m., barometer.............0.0cc0.c0008+ OP 29.935 read 29.929 
July, 2h. 6 m., barometer...........0.....eceeeeeeeees for 29.943 read 29.941 
Jaly, 4h. Gm., barometer..............cssccceeeeeeees for’ 29.974 read 29.948 
July, 4h. 6 m., force of vapor................2eceeeee for .607 read .616 
For 25! past the Gottingen hours, read 6', &c. ‘ 
. For 5’ past the Observatory hours, read 25’, &c. 
XIIb. For 25’ past the Gottingen hours, read 6’, &c. 
For 5’ past the Observatory hours, read 25’, &c. 
KV. June 25th... .c.ceccssccecscecaecsesee vaseerscssceseces for 570. read: 568.7 
© Jume 6th... cece seecseccensceeessccecescees for 575.7 read’ 567.3 
Cancel curve for January. 
XVI. November 19th...............ccccsceccccescecssseceeees OF 563.9 read 569.7 
Noyernber 29th..........cccceececeeec cesses cecaseeeesees for § 563.9 read 561.4 
AVIL. February 13th.. ........c.ccccecceccecceecssseeeeseees for 490.4 read 497.4 
February 15ti..........c0cccccccccececBecescseeseceeeeeefOP 497.1 read 502.3 
To reduce these curves to the general series subtract 529. 
AVI. July 22d... ccc cceeceessceneccsce sosceeeseuceres for 204.9 read 199.7 
XIX. February Ist............ccccc ee ecesccccsceeecescccesees ee fOF 942.4 read 1058.4 
February 2d...........000 ccecessccccssccceccecsccncceses fOF 921.6 read 1037.6 
February 3d..............ccccccc ee ecec ee eecevsccseveeess for 912.4 read 1028.4 
February 4th..........cccseeeseceeepecec cence nsec ee sesofOF 913.7 read 1029.7 
February 5th.........cccsccccscescccccecsccecccecsecseees for 919.7 read 1035.7 
February 6th.............ccccescscscscssececcesceuseeeses for 911.7 read 1024.5 
February 8th.........ccc..ccccceesceece Peccesccceseceee-fOF 1041.2 read 1072.8 
February 22d...........ccccccsccccecnecesccseeeeesseeees for 1053.9 read 1035.5 
To reduce these curves to the general series, subtract from January 691.2, from 
* February 807.2, and from the others 900. ; 
XXI. November, 10h. UO m.............. cc ccecesesser eens for 559.4 read 558.2 
November, 12 h. 00 m............0-cceccecvcccsee ee oe fOF 557.7 read 555.8 
* KIT. February, at 11h. 574 mi... cece cess ee eeee es for 426.3 read 489.0 
February, at 21h. 574 m.........cc ec ceec eee eeeeereees for 455.9 read 462.0 
December, at 23 bh. 574 1m...........00-cee cece eeeeees for 171.4 read 167.4 


To reduce the curves previous to July, on this plate, to the general series, sub- 


tract 559. 
Hours at Gottingen...............cccceees 
Hours at Gottingen................c0cceseees 


cecceseeseesefor Gh.2}m. read 6h. 00m. 
veeoseeeeeefOr 4h. 24m. read 4h. 00m. 


. February, at 22h. 024 m.........000.csesccceeeees-s- fOr 1023.5 read 1017.2 
February, at 0h. O24 m............cccdecccseceeeseeeeefOF 1035. read 1021.3 
February, at 2h. 024 m...........ccccccessececsseeee fOr 1040.2 read 1026.9 
February, at 4h. 024 m............. ......-efor 1029.8 read wWuvwa 


To reduce the curves of the firet aix months to the general series, mbiract rom. 
Janpary 691.2, from February 793.8, and from the {out other curves WN, 


1‘N 


. xlviii 


. NOTES, &c. TO PLATES. 

XXIV. February 23d, force OF VAPOR vs sevennsceeenssses ss OF -200 read 18 
XXVIII. October 28th, barometer... seessecccssccceenscese fOP 30.059 read 30.359 
October 20th, thermometer... weeeeeeees  fOF 45.8 read 475 

XXXI. April, at 5h. 554m , force of vapor... weeees ofOF .250 read Bi 
May, at 23h. 554 m., barometer... ienessseefor 29.802 read 29.808 

May, at 23h. 554 m., force of vapor... ses eeeeseeencees for 380 read 389 

June, at 17h. 554 m., force of vapor...............for .624 read 619 

. June, at 19h. 554 m., force of vapor................ for .611 read -606 
June, at 21h. 554 m., force of vapor................ for .616 read 612 
June, at 23 h. 554 m., force of vapor................ for .624 read 633 
In note at bottom of plate before “* the Observatory hours,” insert “ 15’ past,” and 

for “ 20° before,” read ** 44! before.” 
XXXII. July,at 13h. 554 m., barometer.....................for 29.922 read 29 998 
July, at 15h. 554 m., force of vapor................for -620 read 633 
July, at 3h. 554 m., force of vapor.................. for .556 read 50 
In note at bottem of plate, before “ the Observatory hours,” insert *< 15’ past,” 
and for ‘ 2’ before” read “ 44° before.” 
AXXIV. January lEth. 0... cece eee ece eee eees geteeeees for 566.6 read 5673 
© May 2d... cece ccceceeeece ee ceseencnscceeescfUF 558.7 rea 5629 
May 9th........ cece cee re for 561.7 read 563.3 
At bottoin of plate, for “ force’ read “ declination.” : 
XXXV. September Qi... ke ec eec ec eecse ee eseeseeesceees for 560.8 read 563.6 
At bottom of plate. for “ force" read “ declination.” 
XXAVI. Janutry 20th... ccc cece eescee cerns eseeee sees f OP 178.1 read 1905 
January 2Ist....... No ccecsceeersees beseceeecueeesrsceeees for 171.7 read 179.4 
° March 5th.......... 0... ccececceeesecceeeeenseeeerseees for © 196.9 read 199.0 
April 12th... ccc cecen ec eeseeceseseeeeseees for 188.7 read 1926 
May 9thuw.... oc. ccc ccc escc ec ensseeereees oaceeeeee for 143.8 read 183.0 
May 30th... cece eee nee eeeececcenseeecsceceoreceees for 179.8 read 168.6 
June Gth.. ee eeececececeens ceeeececceeenssececee se fOF 185.7 read 183 
XXXVIL October 8th..ccccccccssssessecssesevsessectessarsesneues for 206.4 read 2131 
October Qethi. coc ee ececce erect eeeecseneesterceseee fur 932. Preat 236.4 
December 10th............ bene bess ce esessceeesseaeeeees for 255.3 read 2596 
. Deceinber 14th... co.cc ccc cece ec eee ee ersceeeeeenes for 255.8 read ~ 958.5 
December 19th... ..... cece ee ceeceeeeventeseesseeenees for 2608.1 read 265.4 
XXXVIII. April loth.. bocce ecaceaeeeeeeesseesscuaseeusueseesneuerenges for 531.1 read 551.1 
May Othe... ceeeeee ese ee Lee etenaseceereeesceeeees for 485.5 read 493.7 
XXXIX. July dtho cee ee eccceeccecceccccescseseaceeseene for 613.7 read 652.6 
July Othe... cece ee eecen esse eeneesee ees r.. AUF 595.6 read 6013 
XL. December, at 2h. 00 m........ 2c c eee ceeeeee ees for 562.5 read 5635 
At bottom of page, for “ force’ “read “ declination.” 

XLI. January, at 3 h. 58 mm... ee eee cee eee eee ones for 214.6 read 21948 
February, at 11h. 58 1... cece eee cc cece seen sees for 258.9 read 256.5 
February, at 15 h. SR m..... oo... cc eee eee ee eee ee ees for 240.9 read 244.1 
February, at 19 h. 53 m....... Levee eseceeeeneneeecneee for 237.0 read 233.0 
April, at 19 hh. 58 me... cece cecseeeecene eens for 171.1 read 1768 
May, at 13 hh. GRam oo. Lecce cee eee ee es for 179.2 read 1764 
May, at 15h. 58 m..... 0... ee eee eecceaeceeees for 172.8 read 180.9 
August, at 23 hh. SBM... eee cee en ee ereeees for 174.4 read 184.4 
August, at 3b. 3 In... ec eceeseeeeeeeenceeees for 195.5 read 199.5 
October, at'13 h. 53 mn... cece esec cece eee eeeeees for 22).2 read 217.7 
Deceinber, at I) bh. SR om... oe. sec e eee cec ee eee eee fOF 957.6 read 263.0 
December, at 15h. 58 im... oe... cece cece ee eee eee for 262.4 read 265.1 

XLII. June, after 8 h. 02 in., add 4.0. 
July, at 6 h. 09 miu... cece ee eese ee etee cenveees for — 588.8 read 593.6 ' 
July, at 12 hh. Dam... cece eee eee eee eee eeeeee AUF 590.6 read 593.8 
December at 16 h. 02 m...........cccccc cece ee ecee ees for 726. read 7319 
XLII. February 9th, foree of vapor............ c..eeeeeeee- fOF .198 read .098 
XLIV. March 7th, force of vapor, insert 253 
XLVI. October 26th, therinometer ............. cece ee eeee ees for 56.2 read 462 
LIT. December, at 19 h. 40 1m , force of vapor.......... for .164 read 16 
LLV.: Curve for August, previous to the 10th, subtract .7. To reduce these curves to 


LIX. 


LXVI. 


the general verics, add to curve for July 18.0,and to the others 18.7, 


To reduce the curves of the six inonths, from July to December, to the general 
serics, dd to thet of July 18.0, and to the others 18.7. 


At bottom of page, afier “ foree” 


insert “for declination.” 


LXXIV. July, scale of force of wind for 9.00, 8.00, &c., rend 099 DW, &c, 


NOTES, &C. TO PLAT§S. 


es 
ste LXXV. August, scale of force of wind for 6.40, 5.60, &c., read 0.64, 0.56, &c. ‘ 
LXXIX. July, scale of force of wind for 5.50, 5.00, &c., read 0 55, 0.50, &c. 
‘ August, scale of force ef wind for 5.10, 4.80, &c., read 0.51, 0.48, &c. 
LXXXI. Subtract from January, previous to 11th, .8. 
LXXXVII. At bottom of page, for “ force” read “declination.” 
LXXXIX. May, at 22 hh. 04 m....... cece cece ee sseeeeeeeeees for 269.6 read 270.9 
CII. May 10th, barometer..................sccceeeeeeceree- fOF 30.266 read 30.356 . 
; May 13th, barometer.............e.ccccesseseerseeeeees for 30.085 read 30.175 
May 15th, barometer.............csc.ceesseeeonccee ones for 30.095 read 30.185 
May 22d, barometel.............cccsceeereeeeerseeeeee for 30.237 read 30.327 
May 23d, barometeT..............cccceeeceeeeerseseeee fOr 30.294 read 30.384 © 
e May 24th, barometer............ccc cee ecee ee ceeeeeeees for 30.218 read 30.308 
May, froin entire curve of barometer, subtract .090. 
CV. November, scale of barometer.................0...-.-40r 30.200 read 30.300 
November, scale of barometer...... ........-eeeeeees for 30.173 read 30.172 
November 15th, barometer............0:.seeesce00-.-f0F 30.326 read 30.226 
November 19th, barometer...............ceeeseeeeeees for 30.281 read 30.181 
December, scale of thermometer... . for 29 read 24 
December 14th, observed dew point, insert 26. 6. 
» CVII. April, for force of vapor read barometer. 
April, for barometer read force of. vapor. 
CIX. The curve of force of wind was accidentally omitted in October. ‘ 
CXVII. January 3ist, barometer..............6.. cc cesseeeeeee ees for 30.123 read 30.023 
January 4th, force of vapor insert .1¢8 ; 
January Ist, 2d, and 6th, omit observed dew points. 
CXVIII. March, 6th to 13th, inclusive, force of wind subtract 0.40. 
April 3d, force of wind... ...........c.cceecseceeereeees for 3.59 read 2.59 
CXIX. May 13th, force of Wind............6.-..eceeasereeees for 1.89 read 0.89 


June 16th and 17th, force of wind, insert 1.03 and 2.58. 
1. These curves are fron observations taken in the College building. One divi- 
sion of the scale is eqnal to 0.'345, while in the Observatory it was 0.'453. 
Also for reduction to a series in 18-10, subtract 114.7 from the reading 628.8. 
To reduce this to the general series add 93.3. 

2—3. Instrument in Observatory ; to reduce these curves to the general series add 
112.8. Previous to November, another correction of —19.5 should be applied. 

4—6. Subtract 691.2 to reduce to the general eeries. 

7—9. To the curves of November and December 185.3 should be added. In 
May and June, Lloyd instriment was in College building, where increase 
of one division is equal to a decrease of one division in the Observatory, which 
is equal to an increase of one-half division in the new instrument in 1841. 
Also for reduction the reading 354., College building =99.4, Observatory 
= 139.4, new instrument in June, 1841. These reductions would bring them 
into the general series. 

8—9. In nate at bottom of plate, for “‘ decrease of force” read “ increase of force.’® 
14. To reduce to the general series, subtract, from January 691.2. 
To reduce to the general series, subtract front February and March 900. 
15. To reduce to the general series, subtract from April and May 900. 
18. To reduce to thg general series, subtract from curves 529. 
19. To reduce to the general series, subtract from April and May 529. 
36. To reduce to the general s series, add to August and September 18.7. 
37. To reduce to the general series, add to curves 18.7. 

A-Z. These curves have been drawn from the means reduced to the general series, 
and corrected for the omissions in observing. Those of the ordinary observations 
will be found in the abstracts of the means. The means of the maxima and 

" minima thus computed and reduced, it was not thought necessary to publiah. 
" A—C. The first quarter of 1843 has been computed from the mean of the observations 
‘ talen at 20-h., by applying to it @ correction obtained from a comparison of 
observations at 20 h, with the monthly meags, in the other years. 
; C. The mean of the month of January, 184], is an arithmetical mean of that of 
December, 1840, and that of February, 1841. . 
- K. Ineert ‘Hours: at Observatory,” under lower line of figures representing the 
times of the observations. - 
2d Minimum, lower line of figures representing the times of the observations,’ 
for 13 h. 134 m. read 8 h. 134 m. 
‘-M. Ineert:“‘ Hourg at Observatory” under lower line of figures Teptesenting Lhe ime 
of the observations. 
‘T’. Hoading, for Juve, 1843, read April, 1843. 
'V. Heading,-belore « Hourly” insert “ Bi-Hovrly, and” 
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half-years, and years..........cc cece cececceeceseeencneeeeeeseuees July, 1840, to June, 1845. 
F and G. Horizontal Force, Bi-Hourly.and Hourly Means, for the quar- 
ters, half-years and years.......c.c... ce ecee ee erecccesreeeeeeree do 
H and I. Vertical Force, Bi-Hourly, 4nd Hourly Means, for the quar- 
ters, half years, and years .:........cccccc cess seecscceecceneees October, 18-40, to June, 1848. 
K. Declination, Means of the quarters, half-y ears, and years of 
the oliwervations for maxima and miniuna..................06. January, 1812, to June, 186. 
L. Horizontal Force, Means of the quarters, half-years, aud years 
of the observations for maxima and minima.. .............. do 
M. Vertical Force, Mcans of the quarters, half-years, and years 
of the observations for maximaand minima................. do 
N. Barometer. reduce dessss+ssessssesseesteeseesssessereseesssaseerece TUM, 1840, to June, 1845. 
O. Force of Wind, Ibs... beves srevesesserseetenssctsnanansess oY 1811, to June, 1845. 
P. Temperature of the air.. cove ceeeesseeceess ...June, 1840, to June, 1845. 
Q. Dew Point. observed and ‘calculated... ci cue cece ee cescceeecacucsseees May, 1843, to June, 1945. 
R. Force of Vapor, calculated... .. June, 1840, to Jone, 1945. 
S and T. Barometer, reduced, Bi-Hourly, and “Hourly Means for the 
. quarters, half years, and years.. . July, 1840, to Jume, 1845. 
U. Force of Wind, lbs., Hourly Means for the quarters, half. 
years, and years, from seveceneccccuccccccscecscersaee sesteeseeves January, 1843,to June, 1945. 
Vand W. Temperature of the air, Bi-Hourly, and Hourly Means for 
the quarters, half-years, and yeaors.. . July, 1840, to June, 1845. 
X. Dew Point, observed, Hourly Means for ‘the quarters, half- 
years, and years..... .. ..July, 1843, to June, 1845. 
Y¥ and Z. Force of Vapor, calculated, “Bi-Hourly, and Hourly Means 
for the quarters, half-years, and years...........ssscscesscees July; 1840,to June, 1845. 
8 e 
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War DEPARTMENT, 
. February 10, 1845. 

Sir: In answer to a resolution of the Senate of the United States requir- 
ing the Secretary of War to communicate to the Senate “ the records of the 
magnetic observations made at the Observatory of the Girard College at Phil- 
adelphia, which are, or may be in the possession of the Department,” I 
transmit herewith a report of the Colonel of the Corps of Topographical 

Engineers, containing all the papers required by the resolution. 

Very respectfully, your obedient servant, 

WM. WILKINS, 
Secretary of War. 


Hon. W. P. Manavm, 
President of the Senate. 





Bureau or TopoGRAPHICAL ENGINEERS, 
Washington, February 10, 1845. 

Sir: A resolution of the Senate of the 4th instant, directs the Secretary 
of War “ to communicate to the Senate the records of the magnetic observa- 
tions made at the Observatory of the Girard College at Philadelphia, which 
are, or may be in the possession of the Department.” 

In obedience to the resolution, I have the honor tg transmit a copy of a 
report® from Professor A. D. Bache, dated the 1st November, 1843, together 
with the records which accompanied it. These last are the originals, as it 
would not be possible to make copies of them in time for any action of the 
Senate during its present session. 

An examination of these records will show that they consist entirely of 
tabular statements, and of diagrams representing the curves of the magnetic 
forces, the printing and engraving of which will require great care and accu- 
yacy; it is therefore respecifully suggested, in case the honorable Senate 
should order the Printing of these records, that this office should have autho- 
rity to supervise the work. 

t will be perceived that the records do not go further back than the time 
when the War Department met the cost of making the observations, and ulso 
that no returns have been received since the report of Professor Bache, of 
Ist November, 1843. But as the observations commenced in 1840, were 
continued with brief intermissions until taken in hand by the United States 
in 1843, and as the records of these observations have been offered to the 
department, and also as there are records now daily expected of the oheerva- 
tions which have been continued under the department, it is respectfully re- 
commended that an order to print may cover the observations from 1840, up 
to April, 1845. 

It is also respectfully recommended that 200 copies may be allowed to 
this office for distribution. fol 

Very res ully, sir, your obedient servant, 
oe ns oy J. J. ABERT; 
l. Corps of Topographical Engineers. 
Hon. Wu. WILKEmns, uP Bea? 
Secretary of War. 


®T his report contained a description of the instruments and cbeervations. Aa “new ure dn 
acibod in the preface, it ls net thooght necemary to print the report. 
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MAGNETIC OBSERVATORY, 


GIRARD COLLEGE, PHILADELPHIA. 


NINARY MAGNETIC AND TRIPLE OBSERVATIONS, 


FROM JUNE TO DECEMBER, 1840. 


GENERAL NOTES. 


The times of observation are arranged according to civil reckoning at Philadelphia, the houn 
being written from 0 to 24, for convenience. The corresponding Gottingen time is written above 
the observatory time. 

The declination magnetometers are of Gauss’s pattern, and made by Meyerstein, of Gdttingen. 
' The unit of the scale of the subsidiary instrument is 20/’.7, and of the observatory instrument 27.8. 
The results with the subsidiary instrument are reduced to equivalent readings of the observatory 
declinometer. Increase of reading corresponds to decrease of dediinetion. 

The vertical force instrument is Lloyd’s pattern, and made by Robinson, of London. The change 
of force represented by each division of the micrometer screw is .000,016.5; this suppeses the 


‘instrument to be in the observatory, but serves approximately for its position in the college building. . 


The correction for temperature is 3.1% divisions for 1° Fahrerihéit. Increase of reading while in 
the college building corresponds to decrease of force; when in the observatory, to increase of forces. 


The horizontal force magnetometer is one of Gauss’s large bifilar instruments. The changes 


force for each division of the scale is .000,040 of the whole horizontal force. This suppossd ell the 
instruments in their place in the observatory, but is nearly correct under all the circumstances of 
observation. Increase of reading corresponds to decrease of foree. ‘The correction for temperstare 
at the beginning of the year was 8.2 divisions for 1° Fahrenheit; at the beginning of 1841, 3.9 
beents are divided to half degrees, and read to tenths. ) 

The three magnetometers were arranged according to the method of Professor Lloyd, so as to 
produce an equilibrium in the action upon the declinometer. 


The triple observations are uncorrected for temperature. When changes are made in the imstre- 


ments, they are noted. The words as before indicate that no change has been made since the pre- 
ceding month. 
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Degrees Fahrenheit. Correction for temperature, 3.2 divisions of the scale for each degree of Fahrenheit. 
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MAGNETIC OBSERVATORY 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 


TERM DAY MAGNETIC OBSERVATIONS, 


FROM JUNE TO DECEMBER, 1840. 


GENERAL NOTES. 


The instruments are those previously described in the notes prefixed to ordinary observa 
Observations upon term days were commenced in 1839 with the declinometer only. On the 
day of May, 1840, all the instruments were mounted, but the vertical force was not permar 
adjusted. A remarkable aurora occurred, and, simultaneously, a great magnetic disturbanc 
have therefore inserted the record of the obscrvations, though, in reference to the vertical forc 
value of the differences on the scale was not ascertained. 

The observations of the force instruments are uncorrected for temperature. 
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MAGNETIC OBSERVATORY, 


GIRARD COLLEGE, PHILADELPHIA. 


ORDINARY METEOROLOGICAL OBSERVATIONS, 


FROM JUNE TO DECEMBER, 1840. 
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GENERAL NOTES. 









The time in which the obeervations are recorded is according to the civil reckoning—the hours 
being, for convenience, carried forward to twenty-four. The meteorological observations are taken 
just after the regular magnetic observations, which brings them to nearly twenty-five minutes after 
the even hours of observatory time, or about six minutes after the even hours of Gottingen time. 

The barometer is a cistern barometer, by Fortin, No. 8. The tube is about a quarter of an inch 
in diameter ; the scale of brass divided according to the metre and its subdivisions. It was found 
to stand, 0.487 millimetre higher than the standard barometer at the Paris observatory. The 
cistern is — feet above mean tide at the Schuylkill water works. The corrections used for capillerity 
and temperature are from the report of the Committee of Physics of the Royal Society of London. | 

The thermometers for the temperature of the air and for the evaporating point are by Gremer,_ 
of Berlin, forming Auguste’s psychrometer. They are divided on porcelain to half degrees. The: 
scales are enclosed in exterior glass tubes. The bulbs are about four feet above the ground. The- 
instruments are enclosed on the sides by wooden screens, with inclined slats, painted white. An‘ 
exterior screen further serves to keep off direct and reflected heat. 

The force of vapor is calculated from Professor Apjohn’s tables, and the table of the force of: 
vapor in the report of the Committee of Physics. 

The dew point is observed by Daniel’a hygrometer, made by Greiner, of Berlin, and having «* | 
gilded band about the bulb, to receive the deposite of moisture. 

Seussure’s hygrometer, by Fortin, is for comparison. The scale, when first put up, marked leas’ 
than 90° in air containing the maximum of vapor at about 70° Fahrenheit. 

The direction and force of wind and the quantity of rain are taken from a self-registering wied! 
and rain gauge, by Osler, of Birmingham, made by the inventor. The force of the wind is reck- 
oned in pounds to the square foot. The omissions in these columns are from the uncertain setien 
of the instrument when first put up. The extent of sky covered is given in eighths, by estimation. ; 
Howard’s nomenclature of clouds is used. The direction from which the clouds named are moving 
is stated. 

The following abbreviations are used: Cl. for clear; Cly. for cloudy; Ci. for cirrus; Cu. for cu- ~ 
mulus; Ci-cu. for cirro-cumulus; 8. for stratus; Ci-s. for cirro-stratus; Ci-cu. for cirro-cumuiug, : 
Ca-s. for cumulo-stratus; N. for nimbus; Fl. for flying or rapidly moving clouds; Hor. for hori- : 
zon; Exc. for except. The points of the compase are marked by the usual abbreviations. 
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GENERAL NOTES. 


The instruments are the same, and the observations and corrections are made as already state 
the general notes to the ordinary meteorological observations. 

On the magnetic term days, the meteorological observations were taken at the Gdttingen ho 
nearly, so as to fall in their places conveniently, in reference to the term day magnetic observati 

On the meteorological term days, the observations were made at the observatory hours. 
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GENERAL NOTES FOR THE HALF YEAR ENDING JUNE, I4!. 


gS SS ST 


In January of this year a reflecting vertical force magnetometer was introduced, in place of the Lloyd 
balance magnetometer. This required a new arrangement of the instruments. The horizontal force 
magnetometer was left in its place, and the position of the declination and vertical force instruments 
altered to suit the relative intensities of the three magnetic bars, which were determined anew, the 
three instruments being placed as before by Professor Lloyd’s problem. The declinometer readings 
came upon a different part of the scale; but it was ascertained, by careful experiments, that the in- 
strument was in equilibrium. 

The instruments, then, during this year were, the Gauss declinometer by Meyerstein, a reflect- 
ing vertical force magnetometer devised by me, and made by Saxton, a Gauss horizontal force 
magnetometer. 

Thermometers by Francis, of Philadelphia, with verniers reading to tenths of a degree, ware 
placed in the boxes of the horizontal and vertical force instruments. 

The unit of the scale of the declinometer was 27/.3. The unit of scale of the vertical forse 
magnetometer was .000,033, and of the horizontal force instrument .000, 140, in parts of the total 
vertical and horizontal force, respectively. 

The correction for temperature for the horizontal force ‘instrument at the beginning of this yeer 
was 3.0, and at the end, 2.7 divisions of the scale for one degree of Fahrenheit. The correcta 
for the vertical force was 13.5 divisions of its scale for one degree. 

The bar of the vertical force instrument lost its magnetism rapidly when first put up, and en the 
24th of May the balance of the instrument, but not the scnsibility, was altered. The approxigate 
correction to reduce the bar to the old position is -+-520 divisions. 

The time is reckoned as before; cach observation entered is the mean of three readings of the 
scale. | 

The observations during the first part of the month of January are omitted, on account of the 
changes of position and kind of instruments noted above. 

On the 2d of June the wires of the horizontal force magnetometer were struck accidentally, 
so as to disarrange the instrument; and as the readings were near the end of a subsidiary scal, 
* which had been attached to the original one, it was thought best to rearrange the instrument, so 98 
to bring it nearly to the middle division of the scale (500) when the other instruments were not 
in the observatory. The approximate correction to reduce the position of June !st to that from 
June Ist to June 5th, is —213, and from that position to the new, —687. The whole differenct 
of reading between the old and new positions is 900 divisions of the scale, nearly. The unit of 
the scale was found to correspond to .000,038 of the whole force, so that .000,040 has been ss 
sumed for the whole year, the determination in May, 1840, having been .000, 042. - 
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MAGNETIC OBSERVATORY 


ben. GIRARD COLLEGE, PUILADELPMIA, 


ORDINARY MAGNETIC AND TRIPLE OBSERVATIONS, 


FROM JULY TO DECEMBER, 1841. 





GENERAL NOTE. 


The instruments during this half year were 4s in June, 1841. The bar of the vertical 
magnetometer became more steady in its magnetism. 
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Tanarags, 


MAGNETIC OBSERVATORY 


gesccaey 5 GIRARD COLLROR, PHILABRLPSILA. . 


a 4 
: Oates 


TERM DAY MAGNETIC OBSERVATIONS, 


FROM JANUARY TO JUNE, 1841. 


GENERAL NOTE. 


The condition of the instruments has been described in the general notes to the ordinary obser- 
vations. e 
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MAGNETIC OBSERVATORY 


‘GIRARD COLLEGE, PHILADELPHIA, 


{INARY METEOROLOGICAL OBSERVATIONS, 
FROM JANUARY TO JUNE, 1841. 


GENERAL NOTES. 


oe ee ee = e 


The instruments and their position, the times of observation, and the mode of observing, reconf- 
ing and correcting the results, are generally the same as have already been stated in the notes pre- 
ceding the observations of June, 1840. 

In the column for the observed dew point, D. is the temperature of deposition, and A. that of the 
thermometer attached to the column of the hygrometer. 

The register of light rains is imperfect, and that of snows defective. | 

The changes in the form of recording the obvervations in the month of June are sufficiently 
explained by the titles at the head of the several columns. The direction of the wind is registered 
in degrees, reckoning from the south as zero, round through the west. The directions of ths 
motion of the three strata of clouds arc noted inthe same manner. No. 1 is intended to refer to ths 
lowest stratum, and No. 3 fo the highest. . 

The indications of two different thermometers are registered in the colunm headed ‘* radiation.” 
One was covered with a flock of cotton, and: exposed to the aky at might ; the other had bab of 
black glass, and was exposed to the sun. 
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MAGNETIC OBSERVATORY, 


i AT TEE 


GIRARD COLLEGE, PHILADELPHIA. 


RDINARY METEOROLOGICAL OBSERVATIONS, 


FROM JULY TO DECEMBER, 1841. 


GENERAL NOTES. 


On May 11th, a new spriny was put in the anemometer, for regulating the force of wind, which. 
decreased the scale of motion of the pencil. 
The instruments, times of recording, and matters relating to the observations generally, are 
otherwise as before explained in the general notes. 
The height of the cistern of the barometer above mcan tide at the Schuylkill water works, s 
112.3 feet. 
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MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 


ORDINARY MAGNETIC AND TRIPLE OBSERVATIONS, 


FROM JANUARY TO JUNE, 1842. 


8 


GENERAL NOTES. 


The instruments were as during the previous ix months. 

The correction for temperature of the vertical force instrument is 13.5 divisions for one d 
Fehrenheit, and of the horizontal force magnetometer from 2.7 to 2.6 divisions for ane deg 

In November, 1841, a stove was placed in the observing room, to keep the temperatu 
nearly constant during the winter. The stove was of soapstone, the grate for burning an 
the pipe and other accessories were of copper. The pipe passed to the south of the deci 
and was hung by copper wire to the ceiling of the observatory, about six feet above the ca: 
declinometer. 
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MAGNETIC OBSERVATORY, 





} AT THE 
F 


GIRARD COLLEGE, PHILADELPHIA. 


‘ORDINARY MAGNETIC AND TRIPLE OBSERVATIONS, 


FROM JULY TO DECEMBER, 1842. 
" 





GENERAL NOTES. 


The instruments during this half year were as in June, 1842. 
The correction for temperature of the vertical force remains the same; that of 
force magnetometer is from 3.6 to 2.5 divisions for one degree Fahrenheit. 
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MAGNETIC OBSERVATORY, 


GIRARD COLLEGE, PHILADELPHIA. 


EXTRAORDINARY MAGNETIC OBSERVATIONS. 
MAXIMA AND MINIMA, 


FROM JANUARY TOJUNE, 18432. 


GENERAI NOTE. 


The observations of the preceding eighteen months having shown distinct periods of ms 
end minimum in the declination, vertical and horizontal forces, respectively, an attempt wi 
to ascertain the times of maximum and minimum more closely, by observations at short mn 
at periods of the day including the above phenomena. The obeervations thus made are reco 
the following pages, under the titles of Maxima and Minima, whether they separately ind 
not the periods sought. 
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MAGNETIC OBSERVATORY, 


AT THE 
GIRARD COLLEGE, PHILADELPHIA. 


-TRAORDINARY MAGNETIC OBSERVATIONS. 
MAXIMA AND MINIMA, 


FROM JULY TO DECEMBER, 1842. 


GENERAL NOTE. 


The observations are the xame aa in January, 1842. 
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MAGNETIC OBSERVA'TORY 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 


EXTRAORDINARY MAGNETIC OBSERVATIONS, 


’ IN. THE YEAR 1842. 


GENERAL NOTE. 


The force at the observatory was not sufficient to make observations regularly on 
unusua] readings of the magnetometers. The following observations were, how 
some of the occasions duiing the year. 
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MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLBGB, PHILADELPHIA. 


OBSERVATIONS OF THE TIME OF VIBRATION OF THE 
MAGNETOMETER BARS. 
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ean pepe in the flowing ie o- 
Ts thane: m © magnet ter during the observations, 
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E OF VIBRATION OF THE MAGNETOMETER BARS. 





DECLINOMETER. | VERTICAL ronce ndo- | HONIZONTAL FORCE M AG- 
NETOMSBTER, NETOMETER.- 
af gi i 
3 = | E 
e| £ : 
= ‘} bs 
ia - = g 
S =] 
gs | 3 ‘s 
) 
| E 
Fal aa) al 
mun. 

115 | 28.25 

79 | 21.48 

134 23,88 

140 23,77 

122 23 94 

wuad< 110 23.04 | 
sa base als a 





| GENERAL NOTES. 


it wes intended that obeervitictas tl the tatse wf vibration of each of the magnetortieter b 
be niade once a month, and. directions were given to that effect in the autumn of 1841. 
series of observations actually taken sre recorded in the fotlowing table. 

The copper dampers were removed from the magnetometer during the observations, and t 
and danger of disturbing the adjustments of the magnetometer, while hanilling the case 
strument, may serve to axpuiin He Same ee 
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TIME OF VIBRATION OF THE MAGNETOMETER BARS. 






HOMITZONTAL FORCE M AG= 
HETOMETER. 


DECLINOMETEN. VERTICAL FORCE MAg- 
NETOMAETER. 
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MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 


OBSERVATIONS OF MAGNETIC DIP, 


FROM JANUARY TO DECEMBER, 1843. . 


GENERAL NOTE. 


- 





Observations of the magnetic dip were made once each week, with a dip circle of six 
diameter, by Robinson, of London, made in 1836. The needles used were Nos. 1 and 
poles of which were reversed in each set of observations.” The ends of the needles are mai 
and B. The place of observation was on a marble pier, about twenty feet from the northeas 

of the observatory. ‘The time is obwérvatoty moun tise 


























71 37 | .... | With A end south 


f # 
825 [ 97] 
vary 4.) , MAGNETIC DIP. . { 1842. 
3 es | % ‘S g ; 
.e Ya) ds | gg | og Z 
Z. “s 5 ¥ ak % o. F - Remarks. 
a gf lee]; Be | 28 | g s 
as (|= z | @ = > 
Oo 4 o 64 ’) ° . 
3 | West West | 71 50} 7142} 71 46 | 36.5 | Time, 104. A. M.; needle No. 1. 
' 7204 | 7202] 7203/. 
7145! 71 43 71 44 | 
East | 71 32! 71 36| 7134; .... 
l 7110) 71 12] 71111 .... | Taken ona tripod. 
7115 {| 71.20) 71:17 | .... | Wind north, rather high. 
East | West | 72 34) 72 32! 7233} .... | Clear. 
72 40 72 38 | 7239] .... 
12 35 234] 72334] .... 
East | 71 50! 7156] 7153] .... 
7150} 71 58! 71 64! .... | Needle No. !, with A end south, 
' 71 60| 71 58 | 71541 _... | gives 71° 55/.2. 
| 
{ | | | 
A , East East | 7118, 7126} 71 22 |... ) 
| 7118 | 71 24 71210 2... | 
| 7120); 7126] 7123'°....° 
West 7300! 73 00} 73 00 | beet 
: | | 7308 | 73 to | 7309) .... | 
' l | 72 55 | 72 52| 7253: .... 
‘West |East (71 08/] #7114] 7IIL!... 
‘ | 1 7h 10 71 =+18 7114] .... Needle No. 1 gives— 
| {| 7108 | 71151] 71 11 | .... | With Aend north...... 71° 56.4 
| West | 72 06 | 72 10) 72 08; .... , With A end south...... 71 55.2 
a | mio} wiz} mi]... ——. 
! | | 72 0 | 72 18 aaa. | Dip by 24 observations... 71 55.8 
! ? 
Jascamy LL.] (1842. 
A| West | West | 71 40! 71 46] 7143 33. | Time, 10h. A. M.; needle No. 1. 
7125; 7128] 71 26°... 
71.20 | 71 25) 7h 22, 
| East 71645 ° «#71 50) 747) =... 
71:58: 72 02 72 00 .... | Taken on tripod, 8 feet west of the 
71:58 | 7200] 71 59° former place. 
East | West | 71 55 7205) 72 00; .... | Snowing. 
! 7154 7205!| 71459. .... 
| 7158: 71 58| 71 58 a | 
| Bast 220 | 72 38 229 |... 
| 7230! 72 28| 7229 .... | Needle No. 1, with A end north, 
| | 72 32; 72 28| 7230: .... | gives 71° 58/.6. 
; | | | _—— 
| Ean | east 72 5 | 72 5 | sis! .. 
72.05! 72:05 | 72 05 | 
72 10: 215 | 72 12 
West | 72 38 | 238) 7238. .... 
73210! 7212] 72113 
7215! 72 165 72°15 | 
Wet | East 7102: 71 05 71 03 | Lae 
71 28 71.32 | 71:30! |... | Needle No. 1 gives— 
- 71 30{ 7136 | 71 33, .... | With Aend north...... 7\° 58’.6 
West | 71.35 | 71 40 11 53.6 
| 
| 





Dip by 24 observation, = 7\ 68.1 


oor wr 


LAist 


ee “pw Ut. on 


~— me ta mC 


“a'ramte, 


ae * Sete ers «a 


2 ee ee et DZ Lon 


Remerk 








Time, 10k. A. M.; m 


F 


Taken in the same p 
ary 4th. 
Clear and calm. 


i 


& 


Needle No. 1, wit 
gives 71° 55’. 


Needle No. 1 gives 
With A end north . 
With A end south . 







Dip by 24 observatio 





ee ee ee 


ee eee eee eee 


| 
71 41 | 31. | Time, 10h. A. Moin 





71 23 










lL wee 
7144 | 71 46 |... 
7138 | 7138! ...., 
71 48 71 49 ' .... | Taken as on the 1&t 
71 28 71 31: .... ; Clear; brisk wind fr 
72 06 72 04) .... | 
72 10 72 07 ' .... 
7208 | 7204!..... 
72 24 72% 21° 


72:28 | 73 4 -... | Needle No. 1, wit 


72 26 | 72 28| ....' gives 71° 58.3. 


_ - ——— nr ee - ee - ee ee 


Fast | 7210] 7215, 72121... 
72:10| 7218 [ 7214) 1... 
72.22 | 7228] 7225) |... 

West | 7222] 72261] 72 24 
7230| 7236| 7233; . |. | 
72:26] 7230] 7228|_ |. | 

Eest | 7140] 7144] 71421... | 

Lee 
| 


ee ” 


7144/1 71 48] 71 46 Needle No. 1 give 
7140) 7144) 71 42 | .... | With A end north . 
West | 71 50 | 71 54] 71 52] .... | With A end south. 
m1 48) 7150\ 71 40\.... 


7144) 71:46\ 71 48 iy Wy 2A. coeervety 
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MAGNETIC DIP. [1842. 















Remarks. 


oS OOO ee Oe See eS 


Time, 104. A. M.; needle No. 1, 


Taken in the same place as on Janu- 
ary 25th, on s marble pier. 


o | Therm., Fah. 


‘} Clear; wind west, moderate. 





_..& | Needle No. |, with A end south, 
eas | gives 71° 57/1 


AAC ee Needle No. 1 gives— 


7l 38 | ..,. | With A end north...... 72° 01'.9 
7! 63 | .... | With Aend south...... 71 57.1 
7208 | .... -_— —. 


7l 41 | .... | Dip by 24 observations... 71 59.5 


Time, 104. A. M.; needle No. 1. 









| 

Tl 62 Tl 50 TUBE wens Partially overcast. ; 

72 18 72 #18 72 18 | .... | Wind west-southwest, moderate. 
72 123 72 14 72 13 

72 20 72 22 72 21 

72 34 72 34 72 34 

72 20 72 22 72 21 

T2 22 72 24 72 23 | 


Needle No. 1, with A end north, 
givea 72° 03'.6. 


.... | Needle No. 1 gives— 
71 07 | .... | With A endnorth ...... 
With A endsouth...... 






828 


MAGNETIC DIP. 









Time, 104 A. M.; neo 


Cloudy; wind west, rath 


Needle No. 1, with A 
gives 71° 537.2. 


Needle No. 1 gives— 
With A end north..... 
With A end south..... 


Dip by 24 observations. . 





\ ok t 
42 





71 41 | 33. Time, 10h. A. M.: need 
46 | 71 45 
Ai) 71 40 
38 | 71 37 
ey | Jl Bl] .... 
32 71 392] .... | Clear and calm. 
220 | 72 20 
230/ 72 30 
30 | 72 30 
a5 | 7225].... | 
a0 72 30 | .... | Needle No. 1, with A 
24) 7224] .... | gives 72° 02’. 
B | East | East 72 22 | ‘Ep 3 eee 
7222) 7221, 
7222 | 72 21 | x 
Weat 7| 50; 7Fl49/].... 
71 56 | 71 54|.... 
7146) 7147). 
West | East 7a 12| 72i1}).... 
71 66 | 71 54|.... | Needle No. | gives— 
7160 | 71 50! .... | With A end north..... 


71 40 \ 71.20 \ .... \Wits Aend south, .... 


71 38 | 71 36\. 
died | mn at 


West 


\ 
: i \Dig yy PA Gosereations 
) \ , 


<3. 





gf 


J 





| West | East 





Mancu 8.] 


A! Weat | West 





| Bast 






‘East ‘ West | 


. East 


West 


West | East 


North end of 
needle 


71 22! 
72 00 | 
71 458 : 
72 08 ' 


71 58 
71 56 


71 32 
71 3t 
71 338 
72 20 


72 28 


2 24 
72 20 
72 16 


South end of 
needle 


829 [ 9 








MAGNETIC DIP. (1 
- |el ©. 
ge |e 
° : Remarks. 
sz | £ 
of ~ 
= = 


40 
71 32 
71 30° 
71 034° 
71 32: 
71 40 | 
71 48 | 
71 38! 
72 22 | 
72 30 | 
72 28 


72 22 
72 33 
1% 45 
72 26 


te] 4 

A dol 

71 40 | 
| 


72 24 
72 30 
7l 40 


7125 
71 24 


2 00 
72 «10 


72 00 

71 58! 
72 00 
71 34 
71 36. 
71 38 . 


72 22 


72 23 


2 22 


» Oo 
fo ag 


2 16 


72 05 
72 22, 
72 08 

220° 


72 O06 , 


71 30! 
71 24. 
71 20- 
71 40° 
71 38! 
71 a6 | 


39 
31 
29 
33 
40 
40 
47 
38 


2 21 


30 
27 


| 
ao 
Jt 
| 





ee ee eee + - 
. e a e . . e 
° . . . 


$9 | 47.5 | Time, 10h. A. M.; needle No. : 


. ; Cloudy; wind southeast, light. 


ve Needle No. 1, with A end « 
giver 71° 497.5. 


Needle No. 1 gives— 


With A end north ...... 72° | 

With A end south ...... 71 =: 

. | Dip by 24 observations... 71 | 
| 

[t 





37.5 | Time 10k. A. M.; needle No. } 
Lee | 


eee | 
eee | Clear; wind northwest, light. 


I 
a 
| 
| Needle No. 1, with A end n 

. | gives 72° 04’.6. 


od 
... | Needle No. 1 gives— 
.. | With A end north...... 73° 
_ | With A end south...... 71 


Dip by 24 obecrvationa... 1\ 


LEN eee 







71 





46 | 43. . Time, 104. A. M.; nelx 


| 
| 
. | 
- | 
i 
tet 
._ | 

| 


. | Needle No. 1, with 
gives 71° 52’.7. 


51 | .... | Needle No. 1 givese— 
60 | .... | With A endnorth..... 
67 '.... | With A end south cease 


- | 
| Dip by 24 observations. . 


and EEE BSEEEROIEEERRRREEEEE GERRI 


Manex 23. } 

A | West 
East 

B | East 
West 


East 


West 


East 


West 


72 28 
72 24 
72 28 
72 36 
72 18 


——— 


72 
72 
72 
71 
71 
71 
72 
72 
72 
72 
72 
72 


72 
72 
72 
72 
72 
72 
71 
71 
71 
7 
72 
Tl 


01 | 38. | Time, 10h. A. M.; need 
Ol J. | 

01 wae 

39 | .... 

35 | .... | Mizzling rain. 

48 | .... | Wind northwest. 
9]... 

28 
24 
28 | .... 
35 | .... | Needle No. 1, with / 
19 |. | gives 72° 08’.2. 


. 
. 
. . . 
ee ee 


os | .... 

o6:.... 

06 | 

22 

14 

20 

10 | .... 

14| .... | Needle No. 1 gives— 
21 | ...- | With Aend north ..... 
07 | .... | WithAendeouth ..... 
68 | .... | Dip by 2 observations. . 
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MAGNETIC DIP. 


97 7 


(1842. 














l 
B | Wee West 
East 
| 
. Best | West | 
| Eat | 
i 
ee | 
A East | East | 
| 
West | 
_ West | East | 
wae 
| 
Arnix 5.] 


A | West | West 
i 








West 


East 





72 
72 
72 2 
712 


72 
71 
71 
71 
71 
7\ 
7 


40 | 


50 . 


72 2 
72 
72 
72 
72 
72 
71 
71 
71 
71 
71 «. 2 
71 


Zl 56 
71 66 
TL 56 
71 54 
71 50 
71 58 
72 «15 
71 28 
71 25 
71 26 


_—_ Se ee et 


71 40 | 


71 40 


71 56 
71 50 


7h 56 . 
72 38 . 


72 24 


72 20. 
WW 34 | 


7t 16 
71 «14 


72 12 | 


72 00 





72 00 


SS 


é7 | 
03 | 
02 


1B. 
4... 
10 | 





43. Time, 104. A. M.; needle No. !. 


Clear and calm. . 


Needle No. |, with A end south, 
gives 71° 54’.9. 


ee ee ee mm re ee 


Needle No. 1 gives— 
With A end north 
. ' With A end south 


72° 02’. 
71 = «#454.9 








Dip by 24 observations... 71 58.3 


| [1842. 


. | Time, 104. A. M.; needle No. I. 


“| 
| Mizzhing rain. 


_. | Needle No. 1, with A end north, 
. | gives 71° 46.4. 


ee 


| Needle No. 1 gives-— 
. | With A endnorth.:.... 71° 46/.4 
.... | With A end south 71 85.5 


71 60 71 50 “+++ | Dip by 94 observation, Th 8 


CN 


a 
_ 


= 
Ine = 


ee a tT 
UP tT Cea a) 





72:20) 7220]).... | 

72 00 | 7200] .... | 
Needle No. 1, with 
| gives 71° 57’. 


72 06 | 7206]. 
71 68 71 58 





ss eT 
ia | ig (EE) |- 

| 7 S 5 Remark: 
t Fa E | E E 
Z Rie = 
71.82} 71.80| 71 81 | 60. | Time, 10h. 30m.; nee 
7208 | 7206] 7207/].... ) 
72 01| 7200| 72032] .... | 
Ti 28 | 71 22] 71 25 
7128 | 7122] 7125] .... 
71:16) 7112] 71 14] ..,. | Needle makes 10 ox 
72 «36 72 36 72 36) .... | seconds of time. 
7220| 7220) 7220/).... 


















DE 


7290 | 7220} .... | , 
72:27| 7226 | .... | 


| 

a) 72 30 72 30 | 95.* 

02] 72 02 72 02 | .... | Needle inakes 21 oa 
1G | 7216 | 72 16) .... , seconds of time. 

15 72 #15 72 16) ....! 

o4 ‘2 02) 72 OF | 
04) 7202) 7203 | .... | Needle No. 1 gives- 
56) 7154) 71 55 | .... | With A end north.., 
46) 71 44 71 45 | ... | With A end south 

62] 7150] 7151] .... | 

60] 7148 | 71 49) .... | Dip by 24 observation 


| 








71 49 | 43. | Needle No. 1. 


7142). 

71 56 

72 04] .... 

71 52 | .... | Needle makes 22 osc 
72 00; .... seconds of time. 


72 19 | .... | Third day of an caster 
72 12) .... 
7 13] .... 
72 30 | .... 

















14 | 72 12 
30 | 72 30 





36 72 36 72 36 | .... | Needle No. J, with 
38 72 38 72 38 | 43.2 gives 72° 08/.5, 
——_—_, — .—— — - -,-—-- - 
22 | 72 22 | 72 22 | 43.5 | 

72 18 72 =#18 72 18] .... 

72 20 72 20 72 20] .... 

72 06 | 7204] 72 05] .... ‘1 Needle makes 223 osc 
72 04 72 02 72 03} .... seconds of time. 

71 48 71 58 71 58 

71 56 71 54 71 55] .... 

7144) 7140) #71 42].... Needle No. 1 gives— 
7140} 7136) YL 38 | .... | WithA end north... 
7i 42 | 7140) 71 41) .... | With A end south... 
7133) 71 28\ WO\.... 

FE 30 | TA Bd \ 43.7 \ Mp by 2A cheervetions 


ee eee 


B | East | East 


West 


West | East 


833 | [ 97] 

















ont, 26.) MAGNETIC DIP. [1842, 
B\E |s.|s / 3 3 4 
5 "2 2 a=) So £, -. 
Es é S 
a SEé oe: &F | bs 65 | ; Remarks. 
ge )s5] 2" | 22 | ge] & 
be le*|2 66  s*/é 
" 71 34 | 71 35 76.5 Time, 94. 35m.; needle No. !. 
71 32 .- Fl 30 | 7 3I] .... 
71 46 71 48 


71 50 | 71 52 
| 71 68; 7152) 71 55 
I 


-—— = — 
. bk 
= 
a 





71 64 71 50 | 71 52 | 76.5 | Needle makes 2! oscillations in 60 
East | West; 71 48! 71 48 7148} .... seconds of time. 
| | 7140; 71 40{ 71 40 
| 7144; 7144] 7144]... 
‘ East 7212: 72 12 7 1AQZ: .... 
72 20; 7218) 7219] .... | Needle No. 1, with A end south, 
| 7214. 7212| 72 13 gives 71° 52/.4. 


A | East | East | 72 28° 72 28 72 28 | 76.5 | Time, 104. 20m. 
72 42° #72 42 72 42) .... 
72 32 72 3i 








West | 72 22, 72 22] 72 22] .... | Needle makes 22 oscillations in 61.5 
72:18, 7218) 72 18] .... | seconds of time. 
| 7210! 72 10] 72 10 we 
West| East | 7210 7210/ 72 10|.... | 
7200! 7200 | 72 00] .... Needle No. 1 gives— 
72 00 , 72 00} 72 00 | .... | With A end north...... 72° 10'.6 
West} 7145; 7145] 71 45] .... , With Aend south...... 71 52.4 
7150, 7150} 71 50] .... —_— 
71 50; 71 50 | 7! 50 | 76.5 | Dip by 24 observations... 72 01.4 
Mar 2.) (1842. 


| l 
4 West} West| 71 46] 7142] 71 44, 47. Time, 102. 3m.; needle No. 1. 
7130, 7126] 7128 .... 
! 71 58; 71 56 | 1 57 
East 72 10: 72 08 72 09 
| 72 10' 7206] 72 08 


Needle makes 21 oscillations in 60 
seconds of time. 
Raming; wind west-northwest. 


71 52 71 55 
72 20 7z 20 


e e 

. ° 

. e . 

e e . 
On 


{ 
| 
7230 | 7230! 7230, .... 
210{ 7210] 7210! .... 
East | 72401 7240] 7240 .... 
7240 | 7240 | 7240. .... | Needle No. 1, with A end north, 
| 2 36 72 36 | 72 96 | 2... | gives 72° 11.4, 
| ; 
a ~— Joo ee ee ee ne 










72 02| 7202. 72 02 ' 

7216) 7216 7216! ....! 

71 58 | .... | Needle makes 21 oscillations in 61 

208! .... | seconds of time. 

7208, .... 

71531 ..., | 

7146 | 7144 7145) .... | Needle No. 1 gives— 

7122] 71 20| 71 21° .... | With A end north...... 72° 11.4 
71 48 — | With A end south...... 7h 66.1 

71 52 


. | ‘ 
B{ East | East | 7208 | 7208) 72 08 | _... | Time, 102. 35m. 


ae) 
wd 
i] 
ie") 
~~ 
as 
— 
@ 


| 47. [Dies ZA obeetvelions... “U wa 


. 


East 









| 
needle. 


a2 92 92 82 Jy 
po pe 


70 
70 
72 
72 
72 
71 
71 
71 
73 
73 
73 


71 
71 
71 
72 
72 
72 
71 
71 
71 
71 


71 60 
71 48 


a 06 


SSSSRSESESBE 


40 
40 
40 
40 
42 
38 
18 
00 
08 
30 
32 


52 
56 
58 
02 
16 
28 
40 


35. 


38 
48 


73 
72 
73 
71 
71 
71 


. 1% 


72 
72 
71 
71 
7 


71 
70 
70 
72 
72 
72 
71 
71 
7I 
73 
73 
73 


71 
71 
7l 
72 
72 
72 
71 
71 
71 
71 


71 80 
71 46 


00 
58 
02 
40 
50 


30 
30 
20 
30 
30 


05 
38 
40 
40 
40 
42 
38 
18 
00 
0s 
30 
32 


52 
58 
58 
02 
16 
28 
40 
35 
38 
46 








72 57 
73 01 
71 40 
71 40 
71 45 
72 25 
72 31 
72 3! 
71 21 
71 32 
71 31 








71 
70 39 
70 40 
72 40 
72 40 
72 42 
71 38 
71 18 
71 00 
73 08 
73 30 | .... 
73 32 | 76. 


75.3 


71 52 
71 57 
71 58) .... 
72 O02] .... 
72 16. 

72 28 

71 40] .... 
71 35 | .... 
71 38, . 
71 47 

TA 60 





72 59 | 73.5 


WL At\ Tr. 


° Remarks. 


Time, 8h. 10m.; needl 


Needle makes 20 osc: 
seconds of time. 
Light haze. 


Needle No. 1, with | 
gives 71° 59/.4. 


Time, 9h. 48m. 


Needle makes 21 osci: 
seconds of time. 


Needle No. 1 gives— 
With A end north . 
With A end south . 


Dip by 24 observations. 


Time, 104. 30m.; nee 


Needle makes 20 osc 
seconds of time. 
Hazy. 


Needle No. 2,' with 
gives 72° 02'.6. 


mem ee ee 


76.2 | Time, 10A. 57m. 


Needle makes 21 osc 
seconds of time. 
Needle No. 2 gives— 

With A end north. . 

With A end south.. 


Dip by 24 observations. 
24 observations of nec 
l 





MAGNETIC DIP. [ 1842. 


835 


Mean of both | 
readings. 


[ 97 ] 





| Remarks. 


Therm., Fah. | 


Sr | 


E 3 ‘S 
| e— 62 | Fe 
5 & abe | ef 
g 8 Ea | Sa 
| See 4 | a 
Le i | a if 
7136) 71 34 
71 32 | 71 30 
71 30 | 71 28 
72 34 2 32 
7228 | 72 26 
72 34 | 72 36 
7146) 71 48 
7142 | 71 42 
7142| 71 42 
72 68 | 72 58 
73 00 | 73 00 
73 00 | 73 00 
| 
| 
72 04 @72 02 
72 18 7218 
72 12° 7212 
71 64; 71 52 
72 12! 72 12 
71 50! 71 50 
7134 71 32 
7110, 71 08 
71 20, 71 18 
72 02: 72 00 
71 56, 71 54 
71 52 3 71 50 
{ 
ore 
7144; 71 40 
7132 | 712 
7120 71 16 
71 54 | 71 50 
7144: 71 40 
71 42) 71 38 
71 46° 71 42 
71.40 | 71 40 
71 38: 71 38 
72.24 | 72 22 
72 1p} 72 18 
72 20 , 72 20 
—as De 2. = 
72:30 | 72 30 
246| 72 46 
72 44} 72 44 
7204/1 72°02 
72 08 | 72 06 
72 04 | 72 02 
72 00} 72 00 
72 08 | 72 06 
72 06] 72 04 
7140] 71 40 
7136 | 71 34 
71 43 / 71 40 





72 27 
72 do 
TL 47 
71 42 
7i 42 
72 58 
73 00 
73 00 


72 93 
72 18 
2 12 
71 53 
72 12 
71 50 
71 33 
71 09 
71°19 
72 Ol 
71 55 
71 Sl 





— a 





71 42 
71 30 
71 18 
71 52 
71 42 
71 40 


7144! . 


Se = —— i 


f 


wall 
. , Necdle makes 21 oscillations in 632 
. | seconds of time. 


... | Needle No. 1, with A end north, 
72.2 | gives 72° L1’.G. 


— Sz) we, - —_ —_— =s Gis _ ee ew 


| 
72. ‘Time, 10h. 20m.; needle No. 1. 
732 | | 
... ; Needle makes 19 oscgllations in 60 
: | seconds of time. 


Needle No. 1 gives— 
With A end north ...... 72° 11’.6 
With A end south ...... 71 61.3 


73. | Dip by 24 observations... 72 01.4 





[1842. 





62. | Time, 94. 38m.; needle No. I. 





.... | Needle makes 21 oscillations in 6L 
oe seconds of time. 


7140! .... 


71 38 
72 23 
72 18 
72 20 


Needle No. !, with A end south, 
63. gives 71° 48’.9. 


my ae - —— a a 


72 30; 63. | Time, 10A. 24m. ; needle No. 1, 


72 46 poveee 

72 44. .... 

72 03| .... | Needle makes 20 oscillations in 60 
72 07 | .... | seconds of time. 

72 03: .... 

72 00, .... 

72 07! .... | Needle No. 1 gives— 

72 05 With A end north ...'... 72° 06.7 
71 40 With A end south ...... 71 48.9 
7136) .... —— ee 
71 41 | G4. | Dip by 34 cheerwsbom. .. UL STR 


PO 






m1 44| 71 45 | 58. | Time, 9h. 55m.; need 


72 06 72 O07 a. _ Needle makes 20 osc 


72 038 | 72 04] .... : seconds of time. 

72 02 72 04) .... | 

72:18 | 7234] .... 7 ° 

72 06 72 GB | .... 

72 50] 72 60}....— 

72 50 72 50 | .... Needle No. 1, with 
72 44 72 42 72 43 | 59. -— gives 72° 117.8. 


72 08 | 59.  TMe, 10h. 34s. 








7218 | 72 7 72.17) .... | 
| 72:10! 7206! 7208] .... | 
aWest | 7150 | 7148 | 7149] .... ; Needle makes 20 osc’ 
, 7154) 7164 | 71754! .... ° seconds of time. 
72 02 | 72 02] 72 02 | ! 
| West | East | 71 30] .71 26] 71 28 | 
- 7142) 71 38) 7140) .... | Needle No. 1 gives— 
7140) 7140! 71 40! .... | With A end north... 
| Wen 71 48! 71 46 | 71 47 | . . With A end south... 
7200; 7200/ 7200!.... | 
, | | 71 50 | 71 46 | 71 48, 60. | Dip by 24 observations, 
is { 
Jenx 14.] 
B! West | Wert 71 38 | 7132 ' 71°35 | 66. ime, 9h. 25m.; need 
"7150, 7146 7148! ....,; 
71.48 | 7142. 71 45 |... 
Fast | 7148] 7144 71 46/.... | 
7138) 71 34 71 36° .... Needle makes 20 oscil 
7138] 71 34° 71 36] .... ' seconds of time. 
‘Bast | West: 72:04] 7202. #72:°03{~....' 
| | 7206 | 72 04 73 08 | oo 
| 748 | 7144. 7146] 2... | 
East ( 7215) 7215 7215/.... | 
| 72 08 72 08 72 08/| .... . Needle No. 1, with | 
' 72 18 


72:12 '- 72 12 | 67.5 — gives 71° 52.9. 
| 


72% 22 72 Time, 10A. 8m. 
72 28 72 28 




























72 28 72 28 

f 7210; 72 10 Needle makes 22 osci 
72 14 72 15 seconds of tinw. 
72 10 72 10 
72 00 72 00 
72 10 | 72 10 Needle No. 1 gives— 
71 60 71 60 With A end north ... 







73 00 , 72 00 
720 | 72 0 
FWA S.\ TG 


With A end south.... 







88.5 Map by 24 coeerwetions 

































vas 21.) 
1 la Rw 
:s | Zs 
2) 22 | 23 
ig| e225. 
S| = = * 
a —) Lam 
A | West | West | 
East 
East Wes 
| 
| East 
l 
| 
iy ieee oe 
B East’ East 
West | 
| West | East | 
t 
| | 
Weat | 
| 
sa 
Styx 28.] 
B | West Weat 
Bast 
East | West 
East 





! 
Load 
A ; East | East 


i ' 
! i West 


West | East 





hides 


/ 


ec Sud ae aes 





o | North end of 


needle. 


F | 
hel 


eS | 
ie 
— 


72 «18 


72 08 


72 «12° 


72 36 
72 30 
72 30 


72 00 
71 55 
72 30 
72 45 


72 02 « 


72 O28 


7) 56 


71 42 
7l 26 
71 22 
72 «15 
72 08 
72 18 
71 55 
71 58 
7l 58 


72 34 
72 36 
72 28 


72 00 | 


72 2% 


72 095 ' 


7L 56 
72 06 
72 04 
71 56 
71 30 
71 42 


| 
| 
] 


| 


. South end of 
needle 


71 53 
71 58 
71 52 
71 38 
71 22 
71 20 
72°15 
2 08 
72:18 
71 55 
71 (58 
2 00 


30) 
72 00 
72 22 
72 05 
71 54 
2 02 


72 00 





_——— = 


72 36 | 
72 38 | 
2 


71 52. 


71, 48 | 


71 40 
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MAGNETIC DIP. (1842. 
é an 
ZR | & | 
‘s | 
| g Remarks. 
ge] § 
= i 
o 4 O. Wize 
71 53 | 75. ° Tima, 9h. 32m.; needle No. 1. ‘ 
71 414 .... 
71 42 | 
71 20 
71 14 Necdle makes 22 oscillations in 60 
71 24] .... , seconds of time. 
72 18 | .... 
72 06/.... | 
72 12 ee 
72 35 
72 30 | .... | Needle No. 1, with A end north, 
30 | 76. ‘° gives 71° 57’, 1. 
00 . 76.5 Time, 104. 21m. 
Tt 54) ou 
72 30! ..., 
72 4%, .... Needle inakes 22 oscillations in 60.5 
72 15 ' 1... , seconds of time. 
GRE as, 
71 35 ' 
T1233 0 Needle No. 1 gives— 
71 30 | .... | With A end north...... 71° 577.1 
71) 46: ..... : With A end south...... 71 «59.12 
71 56 ponte ———— 
71 48: 77. | Dip by 24 observations... 71 58.1 
[1842. 
72 00 | 67. Time, 94.; needle No. L. 
72 00] .... 
7l 54 
71 40 : 
71 24 Needle nakes 23 oscillations in 61 
71 2L | 68.2 seconds of time. 
2 15 
72 08 
2 {8 
71 55 
71 58 | .... Needle No. 1, with A end south, 
71 59 | 71. gives 71° 54/.3. 
7235 71.5 . Time, 9A. 18m. 
287 at 
ie ae 
72 00 ' .... Needle makes 21 oscillations in 60 
je re seconds of ,time. 
7205 ' 72.7 
71 55 , 
72 04 Needle No. 1 gives— 
72 02 With A end north ...... 72° 07’.8 
71 64! .... With And wouth...... 71 54.3 
71 49 : ——— 
71 41 


| 73.5 | Dip Wy 24 owervations. TR O 


——— 


[97] 7 838 7 


Suur 13.] 





Time, 8h. 52m.; need) 


Needle makes 21 oscil 
seconds of time. 


Needle No. 1, with . 
gives 72° 10'.2. 


Time, 9A. 30m. 


Needle makes 21 oscil: 
seconds of time. 


Needle No. 1 gives— 
.... | With A end north . 
7202 | 72 .. | With A end south . 

71 62 71 6 5 | 
7146) 714 79.2 Dip by 24 observations. 








B_ | West | West 71 50 


! 71 44| 71.47/80. | Time, 94. 27m.; needk 
7162! 7148{ 71 60] .... 
7150] 7146| 71 48,.... 
East | 7150] 7146] 71 48 | 
| 71 32) 71 28 | 71 301 .... | Needle makes 21 oscil 
71 40 71 34 7137), .... seconds of time. 
East | West | 7148 | 71 48 | 71 48 | 81. 
72 06 | 7206! 72 66 
7154] 7154! 71 54 
East | 7202 | 7202 | 7202: .... 
. 72 .10| 7210! 72 10 | .... | Needle No. 1, with J 
' 7216 | 72 18 | 7217] 82. | gives 71° 53/1. 
| 


ee ee —-. —— ——— «= _ - -—— - — =. —— — 


| . 
A | East | East 72 16 = 15 | 72 15 | 82.2 | Time, 10h. 187. 


72 08 72 08 72 08 
7210| 7210. 7210] .... 
West | 7200 {| 7200. 72 00; .... , Needle makes 22 oucill 


7160} 7150 71 60|.... 
72 08 | 7208 | 72 08 | 83. 
West | East | 71 36] 71 32 71 °34/~.. 


seconds of time. 





71.30] 71 30 | 71 30) .... | Needle No. 1 gives— 

71 45 7145: 71 45 | .... | With Aendnorth .... 
West| 71 60| 71.60 | 71 50|.... | WithA endsouth .... 
% 71 50 | 71 50 \ Ti 50 


71 60 | 7150 \ 71 50 23.6 ip by VA duservetiona. 





26 
bead 
ra) 





Marked side 
of needle. 


Faceof instru 
ment: 








bd | pointed north. 


= | 
a 
F 
2 





—_-- 
® 














East | West 


East | 72 


A| East | East 72 
72 
72 
Weat 72 
72 
72 «1 
West | East 714 
714 
| 
i 71 4 
| West | 720 


73 0 


Ge 


needle. 


30 
58 
24 
50 
48 
58 
42 
30 
46 
30 
26 
32 


40 
40. 
42 
52 
00 
55 
07 
52 
58 
20 
42 
26 


36 
05 


06 . 


10 


rt 
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MAGNETIC DIP. (1842. 
3 r=] 
ze | ig! & 
z on . gd, Remarks. 
ai | s3j£ 
4 © 
a Ss . & 
71 46| 71 48° 78. | Time, 9h. &m.; needle No. 1. 
71481 7149 ....! 
71 52 | 71 64 
71:42! 71 wees 
7142|1 71 44 | .... | Needle makes 22 oscillations in 60 
71 48 71 60, 78. seconds of time. 
72 08 | 7208|.... 
7164 | 7154! .... 
72 10 o | 7210 | .... 
72) 7212!) 2... 
72 06 | 72 06 | _., | Needle No. 1, with A end south, 
215 | 7215 78.6! gives 71° 57’.9, 
| | 
_ : 
72 30 | 72 30{| 79. | Time, 10h. 
71 58 | 71 58] .... . 
72 26 | 72 25 _ 
71 52 71 5t i .... | Needle makes 23 oscillations in 60: ° 
71:46 | 71 47 .. | seconds of time. 
71 68 | 71 58 
7142 | 71 42 a 
71 30 | 71 30 Needle No. 1 gives— 
71421 71 44 | With A end north...... 71° 49/.2 
7128 | 4129} .... : With A end south...... 71 57.9 § 
W122] 71241 ....: —_——. 
71 32 | 71 32 80. | Dip by 24 observations... 71 53.5 
[1s42. 
7140! zt 40: 70. | Time, 9h. 25m.; needle No. 1. 
7140; 7140 .... 
71 42, 71 42 
7148; 7150 .... 
7158 , 7159 = .... | Needle makes 23 oscillations in 61 
71 ~=<&AS 7154 =~... xeconds of time. | 
7203 | 7205 70.5 
7162] 7152 .... 
71581 71 58 
7220 | 72°20 .... 
7240 | 72 41: .... | Needle No. 1, with A end south, 
72 24 | 72 25 71.4 | gives 72° 00.5. 
a et 
7236 7236 71.7 | Time, 104. 
7205: 7205 =~ .... 
7204-7205 .... 
7210: 7210 = .... | Needle makes 23 oscillations in 60 
7200: 7200 ~—..... seconds of time. 
7210 7210 .... 
7142 7145 72. 
71 38 7140. .... Needle No. 1 gives— 
7140: 7140. .... | With A end north...... 72° O1'.4 
71 56 71 68° .... | With A end south...... 72 00.5 
7210. 72 10° ——— 
7166 71 58 | 73. Dip by 24 cheervetions... 12 OW 


00 


: 
1 


ee 







MAGNETIC DIP. 


Nosth end of 
needle. 





‘ of 

66} 71 53 

00 | 71 56 

00 71 58 

38 71 3 eee 

30 | 7128 | 71 29; .... | Needle makes 23 oscillat 
26) 7122 | 71 24:.... seconds of time. 

20 72 18 72 19 78 

00 72 00 72 00! .... 

04| 7204/1 73204. 

64] 7158 | 71 58). .... 

03 | 7203) 72 02/ .... | Needle No. 1, with A 
04) 73 04) 72 04; 79. gives 71° 53/.5. 











72 12} 72 11} 79. | Time, 10h. 27m. 
72 14 72 141] .... 
72 10 72 09} .... 
72 30 | 72 30 72 30 {| .... | Needle inakes 22 oscillati 
7 72 30 seconds of time. 
72 27 
34 71 36 | 80. 
71 36 j .... Needle No. givee— 
71 36: .... | With A end north...... 
72 11 | °... | With A end south...... 





80.2 : Dip by 24 observations... . 
' | 








72 04| 73 04| 72 04(.... 
7218! 7218 | 72 18 | 79.7 


Needle No. 1, with A : 
gives 72° 04'.2 


‘Aveust 16.) 
a, Wee West | 7208 | 7204 | 72 06 | 79. | Time, 9h. 35m.; needle N 
i 72 02 | 71 68 | 72 00/.... 
| 7156] 71 52 | 71 54 
: East 71 34 71 32 71 338] .... 
| | 7142 /° 7140] 71 41 1 .... | Needle makes 22 oscillat 
7l 34 71 32 71 33 | 79.5 seconds of time. 
| East | West | 72 30 | 72 30 | 72 3Q/.... 
72 36 | 7236] 72 36/.... 
72 30 72 30 72 30 | .... 
| East | 72 05 | 72 05 | 72 05 






















72 20 7220 | 72 20 | 82. | Time, 10h. 20m. 
7220: 7220; 72 20 | 

72 20 | 

7146) 7146 | 71 46 ! 
71 | 71 84) 71 34 vee | 
71 58 | 58! 71 58 | 82. | 
7158' 71 62! 71 55 


"7220 72 20 
! 
' eeee 
71 66 | 71 52 | 71 54 | .... , Needle No. 1 gives— 


| 
Needle makes 21 oscillat 
secondp of time. 


97300; 7158! 71 59|.... | WithAendnorth ...... 
71 «0 | 7T1 36 71 38 | .... | With Aendsouth ...... 
71 40| 71.26 \ 71 38 


wees \ 
71 38 11 82 \ Ti  \ 25 \Birp Wy 2A Sowereasiona 


841 [97] 

















wesr 30.} MAGNETIC DIP. [1842. 
(lala lis fs l4] 
‘s @ S ~< 5 
3 ‘sf fi af | gt E marks. 
Haejds| g? ig! | ge |b | 
kin |e a | | 
no ! eee 
B| West | West | 71 40 | 71 .36| 71 38| 71. | Time, 9h. 14m.; needle No. 1. 
| 7140, 7136) 71 38 
' m40! 7136: 71:398].... 
East © 7152! 7148 71 50/.... | 


7152, 7150: 7IL St] .... | Needle makes 21 o.cillations in 61 


scconds of time. 




















72 28 72 28: 72 28 Rives 72° 10’. 


' 71 50 71 48 7149 | 71.5 
East | West | 7206 | 72 02| 72 04/.... 
71 50 71 50 71 50 
71 50 71 50 71 50 
East ; 2 22 | 72 24 | 72 23 | .... 
73:18 | 7218: 72 18 | 4... | Needle No. 1, with A end south, 
' 7226, 7% 2 ee | 72. gives 71° 56’.2. 
| ; 
A} East i East | 72 20 72 20 7% 20 | 72 Time, 104. 5m 
| 72.15 | 7215] 72 ib |... 

| 72 2 72:20] 72 20!.... 
| | West} 72 25 | 72 25] 72 25 | Needle makes 22 oscillations in 61 

; 725 | 72 25| 72925; .... seconds of time. 
| . 72 20| 7220] 72 20 | 72.5 

West East | 71 40 71 38 7139] .... 

! ( 7140) 71 38 | 71 39).... Needle No. 1 gives— 

| 7140, 71 38 | 71 38 | .... | With A endnorth...... 72° 05’ 

, West | 72 00/ 7200] #7200; .... | With Aendsouth...... 71 56.2 
| ! | 704 | 7200] 7202] .... | —_____ 
| 7168 | 71 56{ 71 57 | 72.8 | Dw by 24 observations... 72 00 .6 

| ; 

Siren azn 6.} [1842. 
| 
A] West West 7200 7158, 71 59 | 67. | Time, 8A. 44m.; needle No. 1. 
72:12 72:10; TIL] .... | 
| 7205 7203: 72 04 . 
| East 71 40 719 7139) .... 
{ 71 48 71 44 71 46 | .... . Needle makes 20 oscillations in 50 
| ' 7150 7146 71 48 | 67. seconds of time. 
| Fast | West 72 20 72 20 72 20! .... | 
! 12 2A 12 24 | 72:2] 
| 72 25 72 25 72 25) 2... 
‘East 7230 7230 72 30 | 
| , 7226 7226! 72 26 Needle No. 1, with A end north, 
| 








| 7206] 7206 72 06| .. 


i 7200! 72 00 72001 


B | East | East | 72 00 72 00 72 00! 68. Time 9h. 25m. 





| Wet | 7210 | 7206 72 08 Joe | Needle makes 20 oscillations in 57 
| 72 04°| 72 02 72 03 | .... | seconds of time. . 
72 12 72 10 72 IL] .... 
Weat | East | 71 50! 71 50 Zl 50] .... 
| 7150) 7150 71 50 |.... | Needle No. 1 gives— 
| 7b 66) 7156 71 56] .... | With A endnorth ...... 72° 10 
West | 7200 |] 7200 #$7200).... | With A end south eeeeee 71 58.7 
| 71 &2 71 48 71 50] .. 
/ 71 &0 71 50 71 6&0 69. [Dinty acters... 7 M2 
i | 
si PE is SPS 


MAGNETIC DIP. 









79.5 | Time, 9h. 34m.; ne 











71 37 
7149] .... 
71 46 | .... | Needle makes 21 < 
72 16; 81. seconds of time. 
72 16 a 
72 12 
72 05|.... 
7 00! .... | Needle No. 1, wit 
7210! 81. | gives 71° 58'.8. 
A | East | East 72 14! 72 10) 72 12 | 82. | Time, 10k. 16m.; 1 
72:14| 7310] 7212/.... 
7210 | 7308} 7209/.... 
West | 71 56} 71 56 | 71 56 | .... | Needle makes 22 08 
71 66} 71 56 71 566] .... seconds of time. 
7160{ 7148] 7149/].... 
West | Een | 71 48 | 7146] 71 47 | 82.3 
72 10 | 7206) 7208] .... | Needle No. 1 give 
72 02 | 7200) #7201) .... | With A end north. 
Wet | 7136) 71 32) 71 34] .... | With A end south . 
71650 | 7148] 71 49].... 
| 71: 48 | 7146} 71 47 | 82.8 | Dip by 24 observatic 
Surrexsrn 27.) 
71 50 | 71 48 | 71.49 | 61. | Time, 94. 20m.; ne 
7160; 7146: 71 48] .... 
7150 | 7146; 71 48 | 
7142 | 71 40;, 7141) ....' 
7142] 7140 714t! ....: . 
71 42{ 7140! 71 41] .... | Needle makes 22 « 
72 02 | 7200! 7201 | 62. | seconds of time. 
71:60 | 71 58 | 71 50] .... | 
71 66 | 7156] 71 56 | 
72 08 | 7206: 7207|.... 
72:12 | 7210! 72 11|.... | Needle No. 1, wit 
72 24| 72 22 | 7223 | 64. | gives 71° 54’.6. 
| 





ce ee =. -- - -——_— ee 






A | East | East | 7210 | 72 10 65.5 | Time, 104. 6.3 ne 


72 34 72 34 72 34 
' 71 54 71 54 71 54 
West! 7222) 7222 | 72 22 Needle makes 21 0 
72 34 72 34 72 34] .... seconds of time. 
| 72 32 72 32 72 32 | 66.5 
West | East 71 48 71 46 71471] .... 
71 344, 71 32] 7 33 Needle No. 1 give: 
71 32 71 38 71 35 With A end north . 
West 72 18 \ % \6 TZ 17 With A end sonth . 
72 14 7% \2 12 \3\.... 
72 14) 1% 10 \ 12:19. \ 68. \ Din ty WA deer 
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craazn 4.] MAGNETIC DIP. (1842. 
P| =3 oa e 
He 13.12, /)3, de (2 
eB} He Be | ES ES Eo} fie 
Siesit ¢ | °F | 65 ; Remarks 
BS si Be at ef c's E 
iS je") BF | BF: ge 
aR) ct = K Si i gk | BE 
1 : | oo (0 1, oo 
Al West |West| 72 18 | 72 f4: 72 {6 | 65.5 | Time, 9h. 54m.; needle No. 1. 
1 72:18] 7214. 72 16 vo | 
| | 71 54] 7L 50: 71 pad oy 
ifast | 7130) 7128 7129) .... 
(7130, 7128) TBs... | 
| | 7128) 7126) 7127 | .... ; Needle makes 21 oscillations in GO | 
East _West 72 42! 72 40 2 41 | .... ; seconds of time. 
| : 72.34; 72901 7232) 1... | 
| 3 72:28; 7226, 7227! .... | 
| East | 72 30 | 72 2A | 72 29) «2... | 
| 1 7216, 7216, 7216 .... | Needle No. 1, with A end north, 
| | 7210] 72 10; 72 10| 57. | gives 72° 07’. 
| ; | | | 
| 


B East = East 72 02 ' 71 58 | 72 00 | 56.7 | Time, 104. 30mm. 
7200 7200, 72 00/.... 
72 00. 72 00 72 00 1 2... 
; West 7218 ° 72 18 | 72 18 | .... | Needle makes 22 oscillations in 61 
72 10. 72 10 72 10] .... seconds of time. 
| 7210: 7210] 72 10 

















West | Bast 71.32 7136, 71 34 | 53. 
7122 «671 20 | 71 21 Needle No. | gives— 
712000 71 14) 71:17] .... | With Aend north...... 72° O7' 
West | 7206 7201, #7205! .... | With A end south...... 7i 55.4 
| 72060 7201, 7205 [.... | _—_— 
| 72 06 2 04 | 72 05 | 57.5 | Dip by 24 observations... 72 O1.2 
_ | 
Ocronza 11.) [1842. 
B| West | West | 72 06 72.06 72 06 ' 56.5. Time, 9/4. 50m.; needle No. 1. 
7210, 7210 7210! .... | 
7206 7206 7206°...., 
East 71 38 71 36 T1387 i 2. 
7140 7I38 71 39,.... 
Wild 71 10 71°12. 56.8 Needle makes 21 oscillations in 58 
East {| West | 7206 - 72 06° 72 06, . | seconds of time. 
72216: 7216 72161. 
| 7212 7212 ihe ee 
East ; 7200: 7153 71 59) .... ; 
7158 71 56' 71 57 .... | Needle No. 1, with A end south, 
71 48° 7146; T1474) .... gives 71° 55’.6. 
A East | East 236 #72 34 72°35 59. Time, 104. 27m. 
| 7224, 7223 Ww... 
| 7232 #7230 7231, ....° 
West 7216, 7212 £72 14 =.... . Needle makes 21 oscillations in 58 
72:12, 72 10° 72 11 | .... . seconds of time. 
72:04) 72 02 | 72.031 2... | 
West | East 72 02 72 02° #72 02, 59.2 
| | 7162: 7150 7151. .... | Needle No. 1 gives— 
! 202! 7200 7201 '.... With Aendnorth...... 72° 06'.4 
| West | 71 54; 71 50. 71 62. .... i With Aendsouth...... 71 55.6 
7142; 7140' 7141. ...., 
/ 71 64 | 71 52 | 71 63; 60. | Dip by 24 cheervations...12 
ene eee nie 


a a SoG SS 














Novexsxn |.) 


- a rn se ee ee - —en oe — 


A | West | West | 71 54| 71 52| 71 53 | 47.5 | Time, 9h. 46m.; needh 





S S io 
ay 38 ; Remarks. 
ge} 2A | ge i 
z, e = 
Tz 6a | 72.62 | 72 .03| 6f. | Time, 11h. 4m.; needle 
71 68 71 56 71 S67 | .... 
71 50 71 50 71 50 
71 20 71 20 71 20/].... 
71 30 | 7128 | 7i 29 | .... | Needle makes 21 oscil 
7130 | 7128 | 71 20] 61.5 seconds of time. 
72 10 72 10 72 10] .... 
723 12% 72 12% 72 12 
72 02 72 02 72 O02 
71 62 71 52 71 562|.... 
71 54 71 54 71 54) .... | Needle No. 2, with 4 
71 568 | 71 58 | 71 58 | 62. gives 71° 51/.3. 
72 20 72 20 72 20 | 62. Time, 114. 30m. 
72 24 72 26 72 25 | .... | Needle makes 22 oscill 
72 22 72 24 72 23) .... seconds of time. 
Weat 72 16 72 16 72 16] .... Needle No, 2 gives— 
73 10 73 10 72:10] .... | WithAendnorth .... 
Se oe prs te Ge one With A end south .... 
ext 71 56 71 7 3. . F 
7156 | 7154} 71.55 | .... | DiP by 24 observations. 
71 80 | 7148] 71 49/| .... | 24 observations of nec 
West | 71 40| 7140] 7140] .... | No 1....-...-..-., 
71 38 7134 | 7136/.... NOs, Biss ie ees 
7U 42 71 40 71 41 | 63. Mean dip........ 

71 54 71 52 71 63 

72 04 72 02 72 08 

East 72 00 71 58 71 59 

72 00 72 00 72 00| .... 0 Needle makes 20 oscil 

71 58 71 58 71 58 | 49, seconds of time. 
East | West |. 72:12 | 72 10{ 72 11 os 

72 14 72 10 7212] .... 3 

7220 | 7218) 7219] .... | 

East 72 30 72 28 72 29) .... ; 
72 40| 72 40| 72 40| .... ' Needle No. 1, with / 
72.46 | 72 46| 72 46] 60.5 : gives 72° 11/9. 


4 


B | East | East 7218} 7216; 72 17 | 62. | Time, 104. 26m. 
7228) 7224) 7226/.... 

7210 | 7210] 72 10 

West | 72 26 | 7223 | 72 25 

7220 | 72320) 72 20/.... 

72 18 | 7218 | 72 18 | 54. 

West | East | 7152] 71 52/ 71 52 

71:32} 7130/ 71 31 

7198 | 71 28/| 71 28 

West | 71 64 | 7154 \ 7\ 54 

71 50 | vi 4e\ 71 49 

71 48 +7148 \ 71 48 


Needle mades 20 oscil 
seconds of time. 


Needle No. 1 gives— 
With A end north .... 
WithA endsouth .... 
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werner 15.] MAGNETIC DIP. [1842. 
wm 
- x ‘3S ‘Ss Py / 

Ss & ~~ F 5 4 

BS | 8 | SF] & 

zi af 53 . Remarks. 

as } a= q 

s° lz ® = 


LS |S SS Ps fens | Se eR 


West 71 66 | 71 52 7\ 54 AQ. Time, 9A. 26m.; needle No. 1. 





71 26 71 20 71 23 | .... | Needle makes 20 oscillations in 56 
71 22 71 20 71 21 | 42. seconds of time. 


72 10 72 08 72 09 | .... | Needle No. 1, with A end south, 
72 08 72 06 72 07 | 42.5 gives 71° 62/.3. 


A| East | East 7210 7210| 7210: 43. | Time, 104. 10m. 


| 71 54' 7162] 7163) .... 
7212! 7210] 72111 .... 
West | 7245! 72 45 | 7245: .... | Needle makes 20 oscillations in 55 


72 40 72 38 72 39 seconds of time. 
72 60! 7250| 72 50 | 
West | East | 7128 | 7124] 7126! .... 
7130] 7130! 71 30 
7134| 71321 71 33 | 


West | 72 20 | 72 20 72 20 


Needle No. | gives— 
With A end north...... 72° 08’.3 
With A end south...... 71 52.8 
72 «15 72 15 72 15... _ 
72 08 | 7208 | 72 08 | 44. | Dip by 24 observations... 72 00.3 


Nevempen 22. ] (1842. 


SS me ee ee ee eee le ee 











72 30 | 72 30 | 27. Time, 9h. 57m.; needle No. 1. 








| 72 22 | 1222) 72 22 
72 25 | 72 23 | 72 24 
|East | 71 32! 71 32/ 71 32] .... 
71 32 | 71 32] 71 32] .... | Needle makes 20 oscillations in 59 
71 42 71 40 71 41 | 27. seconds of time. 
East | West | 7235| 7233 | 72341 .... 
| 72 38 | 7236 | 72 37|.... 
| 72 40 | 7240] 72 40 
East | 7218 | 72 18| 72 18|.... 
7220 | 72 20 72 20 | .... | Needle No. 1, with A end north, 
72.10 | 72 101 72 10 | 27.5: gives 72° 13/.3. 
| 
B | East | East | 72 08 | 7206 72 07 | 28.5 | Time, 10k. 29m. 
7208 | 7206; 72 07 we 
| 7208] 7206, 7206| |... 
West | 72 14/] 7214, 72141! .... | Needle makes 20 oscillations in 68 
| 7214] 7214! 7214 .... | seconds of time. 
7208 | 7206! 72 07 | 28.7 
Weat | East | 7140/| 71 40 | 7140] .... 
7128 | 7124; 71 26|.... | Needle No. 1 gives— 
71 20 71 16 | 71 18 | .... | With A end north...... 72° 19.3 
West | 7210) 7210]! 7210] .... | With A end south...... 71 57.1 
71 56} 71 54| 71 65|.... —__. 
72 02 | 72:00 | 7 Q1 | 20. | Dip by 24 cheervetioms.. WA WS 





S 


( 


© do | 


40 


40 | 


0S 
06 
06 | 
10 | 


72 
71 
7] 
71 
71 
7l 33 
72 
72 
72 
72 


72 08 
72 02 


( 


eo J 
7l 56 


In2gaeeee 


846 7 







71 54 





Needle makes 20 oscillatic 
seconds of time. 


...» | Needle No. 1, with A e 
35. | gives 71° 55’.3. 





35. | Time, 9h. 37m. 





| .... | Needle makes 20 oscillati 
ate seconds of time. 

71 49 | 35.5 

7149) .... Needle No. 1 givea— 


bSaesese 





71 36 -»+: | With A end north...... 
71 50) .... | With A end south...... 
71 56 | 


71 53 | 36. | Dip by 24 observations... 





MAGNETIC OBSERVATORY, 
OO GIRARD COLLRGE, PHILADELPSLL 
ORDINARY METEOROLOGICAL OBSERVATIONS, 
a FROM JANUARY TO JUNE, 1042. : 


GENERAL NOTES. 
te 4 | seqeammenand patentee, 


The following alterations cocur in the instruments and records of this year, as compere 
, those of the last. 

A berometer of the construction of F. R. Hassler, Superintendent of the Coast Surv: 
placed by the side of the observatory ‘standerd, the cisterns being nearly on the same level 
tabe of this barometer is nine-sixteenths of an inch in diameter. The scale is attached t 
rod. This is recorded es barometer No.3. It was removed in September. 

The yecord of the motion ef the different strata of clouds was quite defective, chielly from 
which it occupied interfering with the other observations. It was not insisted on, in conse 
and is found only occasionally in the Sollqwing tables. 

The rain gauge is on the roof of the observatory, twenty-four feet one inch above the lev 
* eastern of the barometer, and thirty feet above the ground. 
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